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N Burma, too, the ubiquitous flying 
jeep has earned its service stripes... 
doing the jobs that only a jeep could do 
in a wilderness of steaming jungles, tow- 
ering ridges and mountain gorges. Scout- 
ing and photographing ahead . . . bring- 
ing up ammunition—food—mail— 
freight . . . ferrying reinforcements . . . 
spotting for the gunners . . . speeding 
the evacuation of sick and wounded... 
performing miracle rescues . . . pacing 
the push at critical advance points where 
a “landing field” may be an hour-old 
strip—or a river sand bar. 

Now a strange jeep makes its appear- 
ance in the Burma theatre. Strange only 
because it is a float plane flying overland 
. .. hundreds of miles from blue water. 
But this jeep seaplane is amphibious. Its 
Edo floats are fitted with retractable 
wheel gear! The same pin-point landing 
strips are accessible to the pilot of this 
jeep. But so also are countless additional 
“ports” on the rivers that wind tortu- 
ously through the Burma hell. And that 
gives the versatile amphib an important 
strategic advantage on many a mission 
when success hangs on a slim margin of 
miles or minutes. 

Blazing new trails—landing and tak- 
ing off from jungle clearing and muddy 
stream—the Edo-equipped amphibious 
jeep is helping to win new laurels for the 
hardy pilots who fly the never-ending 
trek that is Burma. 


EVACUATING SICK AND WOUNDED 
EDO Amphibious 
FLOAT GEAR 


SERVES THE UNITED NATIONS 


EDO AIRCRAFT CORPORATION 
413 SECOND ST., COLLEGE POINT, L. I., N. Y. 
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Developments in Aiir-Traffic Control 


GLEN A. GILBERT* 


Civil Aeronautics Administration 


Purpose OF AIR-TRAFFIC CONTROL 


ae MANY PEOPLE, the purpose of air- 
traffic control seems to be the issu- 
ance of complicated regulations and 
difficult procedures in order to confuse 
the pilot and make it as difficult as pos- 
sible for him to fly his aircraft. All too 
often pilots have felt that the Federal 
air-traffic control personnel were mainly 
interested in being ‘‘traffic cops” and in 
trying to charge pilots with the greatest 
possible number of violations of the 
regulations. 


Preventing Collisions Between 
Aircraft 


Just the opposite is the case. The 
primary reason for an air-traffic control 
system in this country today is to pro- 
tect pilots and passengers of aircraft 
from collisions between aircraft. To 
afford this protection, a technique of 
“traffic separation” has been developed. 
Traffic separation provides a cube of 
airspace or “cushion” for each aircraft 
in flight when the forward visibility of 
the pilots is such that they themselves 
cannot see sufficiently well to avoid 
collision. These ‘‘cushions” have di- 
mensions roughly 30 miles long, 5 miles 
wide, and 1,000 ft. high; they move 
with the aircraft from the time of take- 
off until flight is completed. 


Presented at the National Air Transport 
Meeting, I.A.S., Washington, D.C., Octo- 
ber 20, 1944. 

* Chief, Air Traffic Control Division. 
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Regulating Flow of Air Traffic 


In addition to the collision-preven- 
tion function of air-traffic control, an- 
other function is the regulation of the 
flow of air traffic. This function in- 
cludes the routing of traffic in such a 
manner that delays in flight due to traf- 
fic congestion are minimized to the 
greatest possible extent. For example, 
during conditions of heavy traffic, when 
substantial delays would be encoun- 
tered by an aircraft at an airport of in- 
tended landing, the aircraft may be held 
on the ground at the preceding airport 
or landing may be made at an alternate 
airport. 


Factuities Usep Atr-TRAFFIC 
CoNTROL 


Federal Airways 


By Act of Congress, the Civil Aero- 
nautics Administration is charged with 
the responsibility of providing protec- 
tion to aircraft flying on the civil air- 
ways. At the present time, the do- 
mestic air-traffic control service of the 
Civil Aeronautics Administration cov- 
ers nearly 37,000 miles of airways. The 
radio-range stations and airway com- 
munications stations serving these air- 
ways, together with the aeronautical 
stations operated by commercial air car- 
riers, the Army and Navy, are all inter- 
connected by land-line communication 
facilities with air-traffic control cen- 
ters. 


Fic. 1. Present air-traffic control procedures reserve a huge cube of airspace for each 
aircraft flying under instrument conditions. 


Control Facilities 


These air-traffic control centers are 
situated at 24 locations within the con- 
tinental United States and each controls 
traffic on airways within designated con- 
trol areas. In addition, there are sev- 
eral foreign and overseas air-traffic 
control centers serving flights in 
certain areas outside the continental 
limits. 

Assisting the air-traffic control cen- 
ters at busy airports are airport traffic 
control towers. These control towers 
are concerned primarily with preventing 
collisions between aircraft operating on 
and in the vicinity of landing areas and 
in expediting the movement of aircraft 
to and from the landing area. 


FUNDAMENTALS OF AIR-TRAFFIC 
CoNTROL 


See and Be Seen 


An analysis of air-traffic control in- 
dicates that there are two basic funda- 
mentals relative to the prevention of 
collisions. The first is that when pilots 
can see and be seen sufficiently to avoid 
collision by maneuvering their aircraft, 
no assistance by ground personnel is 
necessary, except at busy airports where 
landing, take-off, and taxiing do not al- 
ways permit pilots to observe fully 
other traffic. 


Ground Assistance 


The second fundamental is that when 
pilots cannot see and be seen sufficiently 
to avoid collision, assistance must be 
provided. This assistance may take 
the form, as it does under today’s air- 
traffic control system, of detailed in- 
structions by ground personnel as to 
altitude and flight path to be observed 
in order to avoid colliding with other 


4 


AERONAUTICAL ENGINEERING REVIEW—MARCH, 1945 


Better Control . 


Minimum 
Time Lag 


DOUBLE 
UNIT 


These valves have true “hydraulic feel” . . . the resistance to brake 
pedal movement is hydraulic and directly proportioned to the pres- 
sure in the brake. In the event of pressure or brake failure, the pedal 
is depressed without appreciable force thus giving the pilot instant 
warning of pressure loss. The time interval between pedal movement 
and brake application (or release) is minimized thus giving the im- 
mediate brake action which eliminates the tendency to overbrake. 

These valves have high efficiency and are uniform; the control ob- 
tained is smooth and constant. The valve input pressure may be as 
high as 1500 psi and control is obtained with pressure as low as 25 psi 
at the brake. Accurate control of braking is independent of pressure 
in main hydraulic system providing only that system pressure is equal 
to or greater than the pressure needed to provide maximum brak- 
ing force. 


OF HYDRAULIC POWER BRAKING 


SINGLE 
UNIT 


VICKERS Incorporated 


1414 OAKMAN BLVD. 
DETROIT 32, MICHIGAN 


Ke Boots removed from Double Valve to show plunger adjustment which makes installation easier. 
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AIR-TRAFFIC CONTROL 


Fic. 2. _ An air-traffic control center, where air traffic over many hundreds of miles of 
civil airways is protected from collision during restricted visibility conditions. 


aircraft. On the other hand, this assist- 
ance may eventually be supplied to 
pilots by some device installed on board 
the aircraft which, in effect, will permit 
the pilot to see externally during condi- 
tions of reduced visibility resulting from 
fog, clouds, or other obstructions to 
vision. 


REVIEW OF Past DEVELOPMENTS 
European Origin 


The origin of air-traffic control dates 
back to the end of the last war when the 
International Commission for Air Navi- 
gation under the League of Nations was 
created. This commission established 
air-traffic rules, which were revised 
from time to time and were in effect in 
Europe up to the outbreak of the pres- 
ent war. While some of the regula- 
tions were subsequently adopted in this 
country, the main concept of these In- 
ternational rules dealt with contact 
flight operation. Even at the outbreak 
of the present war, air-traffic control as 
known in this country was exercised in 
Europe only in the vicinity of a rela- 
tively few airports. 


Early Development in the United 
States 


The first attempt at controlling the 
movement of air traffic in this country 
was made at a few of the major airports 
where flagmen at the end of runways 
signaled permission to land and take off. 
During the early 1930’s these flagmen 
moved into elevated structures over- 
looking the landing areas and gradually 
started using radio for communication 
with the aircraft. By the middle 1930's 
instrument flying had developed to a 
considerable extent, and several of the 
major air lines established a system to 
protect their aircraft from collision with 
other aircraft during conditions of little 
orjno visibility. During 1936 the Fed- 


eral Government assumed operation of 
three air-traffic control centers pre- 
viously established by the commercial 
air carriers and expanded this system to 
its present complete coverage of the en- 
tire United States. 

Shortly before the outbreak of the 
war, the Civil Aeronautics Administra- 
tion, at the request of the War and 
Navy departments, assumed operation 
of certain airport traffic control towers 
that up to that time had been operated 
by municipalities. This program was 
subsequently expanded until today vir- 
tually all towers at civil airports are 
operated by the C.A.A., permitting a 
close integration of airway and airport 


traffic control to provide one uniform 
service to airmen. 


Effectiveness of Present System 


In judging the effectiveness of the 
present air-traffic control system, con- 
sideration must be given to two factors 
—safety and efficiency. Safety must 
always be of the highest possible degree. 
The safety record of the Civil Aero- 
nautics Administration Air Traffic Con- 
trol service is impressive when it is 
realized that there have been no fatal 
collisions among the millions of flights 
afforded traffic separation by this serv- 
ice since its inception. 

Efficiency of air-traffic control is the 
measure of the expeditiousness with 
which aircraft are moved. Under con- 
ventional procedures in effect today, an 
airport can receive but five aircraft per 
hour during weather conditions re- 
quiring instrument approaches. Thus, 
the traffic flow possible during instru- 
ment weather is only a fraction of that 
which may be accomplished during con- 
tact weather. Ultimately, dependable 
air transportation will demand that the 
flow of air traffic be accomplished with 
little or no influence from the weather. 


. DEVELOPMENTS Now UNDER Way 


Without question, something must be 
done immediately to improve the exist- 
ing situation. The Civil Aeronautics 
Administration has under way four 
major developments that will result in 
material improvement in the Federal 
Air Traffic Control System. 


Approach Control 


The first development is a plan, 
known as “approach control,’’ whereby 
air-traffic control centers delegate 
authority for the regulation of all air- 
craft arriving at, and departing from, an 
airport to the airport traffic control 
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HYDROFUSE’ 


*Trade Mark 


The Aeroquip Hydrofuse operates on the return flow principle. A rup- 
tured line will cause the fuse to shut off. The Hydrofuse may be reset by 
either manual or hydraulic means after the damaged part of the circuit 
has been isolated or repaired, and thus permits the resumption of 


operation of the undamaged circuits. 


PRINCIPLE OF OPERATIO? 


A check valve (a) is inserted in the pressure 
line between the power system and the 
selector valves. A displacement cylinder (e) 
is placed in parallel with the check valve (a) 
so that a sample of fluid may be discharged 
downstream from the check valve even 
though the valve be closed. When this 
sample is directed through a selector valve 
to an operating cylinder, it initiates move- 
ment of the piston in that cylinder thus dis- 
placing fluid from the other end. This return- 
ing fluid enters a small hydraulic cylinder 
(b) and moves its piston (g) before escaping 


through port (c) and to the reservoir. The motion of piston (g) 
is transmitted by push rod (d) to the check valve poppet and 
lifts it from its seat. Now that the check valve is held open fluid 
can flow through it and continue moving the operating cylinder 
piston. If the return line from the operating cylinder had been 
broken the sample would have moved the operating cylinder 
piston a small amount but the displaced fluid would have run 
out the break and thus not acted upon piston (g). Therefore, the 
check valve would not have been opened and flow of pres- 
sure fluid would have ceased as soon as the sample was used. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U.S.A. 
303 WAREHAM BLDG., HAGERSTOWN, MD. — 1709 W. 8TH, LOS ANGELES 
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AIR-TRAFFIC CONTROL 


Fic. 4. Arrangement of VHF instrument landing system and airway facilities so 
that ‘‘through”’ traffic will not conflict with traffic making instrument approaches. 


tower serving such airport. This de- 
velopment was conceived approximately 
5 years ago and is the result of consider- 
able study and numerous tests. 

Basically, approach control involves 
direct radio communication by the 
tower, rather than by relay from an air- 
way traffic control center, with aircraft 
in the airport control zone during in- 
strument weather. In general, Army, 
Navy, and private aircraft while on in- 
struments are contacted by the tower 
through the voice channel of the local 
low-frequency radio range. On the 
other hand, air-carrier aircraft while on 
instruments receive their approach con- 
trol instructions from the tower by relay 
through company radio facilities. This 
isa temporary arrangement, however, 
since it is expected that a VHF channel 
will be used in the near future when air- 
carrier aircraft are equipped to receiveon 
the very high frequencies. Eventually, 
approach control transmissions will 
be made on VHF to all classes of air- 
craft. 

The approach control plan includes 
the installation of a “holding” fan 
marker on the approach leg of radio 
ranges approximately 8 miles from the 
airport. During instrument approach 
conditions when aircraft are “stacked’’ 
at this holding marker, the tower clears 
the aircraft successively from the bot- 
tom of the stack to the airport, at the 
same time lowering the stack while the 
air-traffic control center feeds air- 
craft into the top of the stack. Under 
such an arrangement, the control tower 
can effect separation of approximately 
3 min. between arriving aircraft. This 
means that approach control in itself 
will raise the capacity of an airport dur- 
ing instrument weather conditions from 
five landing aircraft per hour to ap- 
proximately 20. 

_ The Civil Aeronautics Administration 
1s how operating approach control at 14 
locations. At the request of the War 
and Navy departments, this service is 
being established immediately at 36 


additional locations; eventually, it will 
be provided at all locations where the 
C.A.A. operates an airport traffic con- 
trol tower. 


Automatic Communication System 


To handle the large volume of flight 
data required by air-traffic control cen- 
ters and airport traffic control towers in 
order to control air traffic safely and ex- 
peditiously, an automatic communica- 
tion and flight-data posting system has 
been developed by the C.A.A. This 
system will not only minimize errors 
and reduce delays in the handling of 
flight data but will improve efficiency of 
operation of controlling personnel. Still 
more important is that it forms the basis 
for an automatic system that can be 
adapted to certain future developments 
that will provide greater safety and in- 
creased efficiency from the pilot’s stand- 
point. 


Very High Frequency 
Communication Facilities 


The third major development of the 
Civil Aeronautics Administration which 
will add further improvement to the air- 
traffic control system is the inaugura- 
tion of very high frequency (VHF) com- 
munication facilities. All of the C.A.A. 
airport traffic control towers either now 
are, or shortly will be, equipped with 
VHF transmitting equipment operating 
in the vicinity of 126 megacycles. This 
not only will improve the regular opera- 
tion of control towers during contact 
weather conditions but will provide an 
improved communication channel to be 
used in connection with approach con- 
trol as rapidly as aircraft become 
equipped to receive on these frequen- 
cies. 


VHF Navigation Facilities 


The fourth and last major develop- 
ment now under way which will increase 
the efficiency of air traffic control is the 
VHF radio-range and instrument land- 
ing system program of the C.A.A. 


The radio ranges, whether they be 
two-course visual as originally planned 
or omnidirectional visual as more re- 
cently contemplated, will provide two 
improvements from an air-traffic con- 
trol standpoint. They will make avail- 
able directional guidance that will per- 
mit pilots to maintain more exact flight 
paths, and they will afford simultaneous 
voice channels that will improve two- 
way radio communication with aircraft 
in flight along the airways. 

The instrument landing systems, 
properly arranged, will improve ap- 
proach control by permitting aircraft 
holding and making instrument ap- 
proaches to remain clear of “through” 
airway traffic. 

After conversion of the airways to 
VHF ranges, it may be found desirable 
to establish a number of high-power, 
low-frequency radio beacons for DF 
navigation. These beacons could be so 
arranged as to provide nondirectional 
facilities for long-distance flights be- 
tween major population areas using DF 
navigation, with the VHF airway facili- 
ties being used for relatively short-range 
flying. Such an arrangement of facili- 
ties would probably mean that air- 
traffic control protection would be ex- 
tended throughout all airspace and not 
be confined to airways as at present. 


Results of These Developments 


Considering the results of the devel- 
opments just described, it is calculated 
that the effectiveness of the air-traffic 
control system will be increased by at 
least four times. Stating this another 
way, after these improvements have 
been completed it will be possible to 
serve approximately four times today’s 
rate of traffic flow with about the same 
ratio of delay caused to today’s traffic; 
or the rate of traffic being handled today 
could be controlled with about one- 
fourth of the delay now being experi- 
enced. 

These improvements, however, will 
only be of a stop-gap nature. More far- 
reaching developments will be required 
to meet the demands of air transporta- 
tion beyond the immediate future. 


DEVELOPMENTS IN INTERNATIONAL 
FIELD 


Standards 


Developments in air-traffic control 
must be accomplished in the inter- 
national field, as well as domestic. In- 
ternational air commerce will undoubt- 
edly expand to important proportions 
in the postwar era. To permit its ex- 
pansion without restriction from an air- 
traffic control standpoint will require 
the development of certain standards on 
a world-wide basis. The need for such 
standards has already been recognized, 
and the United States is now preparing 
its views on this, as well as other subjects 
in the field of international aviation. 

It will be necessary that uniform air- 
traffic rules be adopted which will make 
it possible for a pilot to fly anywhere in 
the world and be governed by the same 
basic rules of the air. It also will be 
necessary that international air-traffic 
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AN IMPORTANT DEVELOPMENT for fichtes pilots is this new Kollsman Maximum Allowable 


Airspeed Indicator. The broad colored pointer moving over the dial of the indicator gives the pilot constant 
I g I 


warning of the airspeed at which the plane will enter the dangerous compressibility pattern. This is a speed 


which may be quickly reached in flight maneuvers, particularly at high altitudes, with resulting loss of 
control or destruction of the aircraft. Operating airspeed is indicated by means of the white pointer on 
the same dial. The relationship of operating airspeed to the critical speed is, therefore, constantly apparent. 
On the mechanism which actuates the colored pointer, settings are provided for both the maximum desir- 


able Mach Number and the maximum operational speed for the particular design of aircraft being flown. 
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control practices be adopted which will 
be the same at all airports and along all 
air routes and airways. 


Unified Control System 


It is believed that a unified air-traffic 
control system must be developed 
throughout those areas in the world 
where international air traffic is of 
sufficient proportions as to require the 
provision of a system for its protection. 
Such a unified system would involve the 
establishment of control areas to cover 
completely those sections of the globe 
over which aircraft will fly in substantial 
numbers. Each of these various con- 
trol areas would be under the jurisdic- 
tion of the proper governmental agency 
of whatever country had major interests 
in the area as arrived at through inter- 
national agreement. 

Air-traffic control developments in 
the international field are an immediate 
problem, and answers must be arrived 
at now with facilities and technique 
available today. This means that after 
agreement as to basic regulations and 
procedures has been arrived at between 
the principal nations, standardization 
in navigation aids and communication 
facilities must also be reached. In this 
connection a problem is immediately 
presented as to language difficulties in 
controlling international air traffic. It 
does not appear probable that all pilots 
and ground personnel will speak one 
language throughout the world; nor is 
it practicable for interpreters to be situ- 
ated throughout the various parts of the 
world to provide instructions and other 
information in the native tongue of the 
pilots. Probably the answer will lie in 
the development of an international 
code for air-traffic control using num- 
bers that will be pronounced in English. 
This will permit the use of radiotele- 
phone communication for air-traffic 
control at airports and in other situa- 
tions where this method of communica- 
tion is more desirable than radiotele- 
graph. 


Future DEVELOPMENTS 


So far, only those developments have 
been discussed which are definitely 
known as to characteristics and are ex- 


Fic. 5. Collision-warning devices are 
needed to show pilots the positions of 
other aircraft when flying on instruments. 
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Fic. 6. Plan for automatic air-ground-air communications: (1) aircraft identifica- 
tion and altitude automatically reported by radio to radio station A; (2) automatic 
transmission of position report by landline to control center B where data are posted 
automatically before controllers; (3) hand line transmission of traffic control instructions 
to B for transmission to aircraft by radio, where (4) instructions are displayed visually 


to the pilot. 


pected to be accomplished within the 
immediate future. Since these develop- 
ments will not provide a final solution 
to problems of air-traffic control antici- 
pated beyond the immediate future, fur- 
ther steps must be taken if the flow of 
large numbers of aircraft under all 
weather conditions is to be provided for 
with minimum restrictions due to traffic 
confliction. 

The war has brought many electronic 
developments, some of which are still 
secret. A number of these develop- 
ments conceivably can be used for air- 
traffic control purposes. However, it is 
believed that the best approach to future 
technical developments for air-traffic 
control is not just to rely on adapting 
devices available after the war but to 
analyze the requirements of air-traffic 
control and pri developments to meet 
these requirements. 


Aircraft Equipment 

A development considered essential 
in this respect is an instrument for in- 
stallation in aircraft which will provide 
the pilot with the means for avoiding 
collision with other aircraft on his own 
responsibility and without dependence 
on ground directions. Such an instru- 
ment, which may be identified as a 
“collision-warning” device, can be vis- 
ualized in its general form at this time. 
Ideally, this device would show a pilot 
the same view outside of his aircraft in 
heaviest fog or restricted visibility as he 
sees on the most beautiful day. While 
such a device might be within the realm 
of technical achievement, its weight and 
cost probably would render it un- 
acceptable from an economic stand- 
point. Since economic justification is 
extremely important to civil aviation, 
the collision-warning instrument that 
will gain universal application probably 
will be able to portray only minimum 


information necessary for a pilot to 
avoid collision with other aircraft. 

As visualized, the collision-warning 
device of the future should be the size 
and weight of a present-day compact 
aircraft radio receiver, and the indicator 
referred to by the pilot should be about 
the size of an artificial horizon or per- 
haps slightly larger. The cost should 
be comparable to the cost of other equip- 
ment necessary today for instrument 
flight, since such a device ultimately 
would be a requirement for all aircraft 
engaged in instrument flight operations 
in the same manner as two-way radio 
equipment and a sensitive-type alti- 
meter are requirements today. 

Basically, a collision-warning indi- 
cator should advise a pilot at all times 
of the relative separation between his 
aircraft and other aircraft within a pre- 
determined radius. Preferably, the in- 
dication of separation would show both 
vertical separation and lateral separa- 
tion. It might be necessary to com- 
promise in the interests of economy and 
show aircraft only in the front hemi- 
sphere of the aircraft in which the in- 
strument is installed. A further con- 
cession to economy might dictate that 
the indicator show only vertical separa- 
tion between the aircraft in which the in- 
strument is located and other aircraft. 
Even with these concessions from the 
ideal, the device would result in a colli- 
sion-warning instrument that would be 
highly desirable and extremely valuable 
in expediting the movement of large 
numbers of aircraft during weather con- 
ditions requiring instrument flight. 

Another device for installation on 
board aircraft, which would be highly 
desirable from an air-traffic control 
point of view, would provide for the auto- 
matic reporting of aircraft position and 
altitude over selected locations. Such 
locations would be established at the 
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IRC’S AN3155 POWER RHEOSTAT 


An exceptional combination of extreme ruggedness, 
light weight, high corrosion resistance, good sta- 
bility and efficient heat dissipation makes the new 
IRC Type PRT Power Rheostat surpass, in over-all 
performance, all other rheostats built to meet 
AN3155 specifications. 

Available in 25 and 50-watt models in all standard 
AN3155 ranges, Type PRT fulfills all the require- 
ments of Specification AN-R-14a and Drawing 
AN3155, and actually exceeds these rigid standards 
in some respects. 

Because of its all-aluminum construction and 
special heat-radiating finish, the temperature-rise 
characteristic of the PRT is exceptionally good. The 
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50-watt unit, for example, operates at a maximum 
temperature of only 170°C.—almost 50% lower 
than the allowable standard of 300°C! 

Like the famous IRC Type PR Rheostats, the PRT may 
be operated at full rating in as low as 25% of full 
rotation with only minor increase in temperature rise. 

Although designed especially for wartime aviation 
use, manufacturers of other equipment will find the 
PRT Rheostat adaptable for many application 
which require unusually high standards of pe 
mance. Resistance values to 5000 ohms.4 
25-watt model and to 10,000 ohms in t 
unit are available for these special n 
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proper intervals along designated air- 
ways or other routes of heavy traffic to 
record the passing of aircraft auto- 
matically, similar to the way that auto- 
mobile traffic is counted on the high- 
ways. 

Signals from such a device in an air- 
craft would be received on the ground at 
the selected locations, resulting in trans- 
mission of the aircraft identification and 
altitude to each location. The equip- 
ment on the ground would add the time 
and the name of the location and would 
transmit the data by land lines to the 
appropriate air-traffic control center, 
where the information would be re- 
corded automatically before controlling 
personnel. 

A development of this nature would 
positively and accurately record the 
movement of aircraft automatically, 
thus relieving the pilot of the burden of 
making the numerous two-way radio 
contacts required today and eliminating 
the possibilities of error inherent in the 
present system. 

One further device is visualized for 
installation in aircraft which would ma- 
terially improve the control of air traf- 
fic. This would be a traffic-control in- 
dicator that would portray to the pilot 
at all times what he is supposed to do 
insofar as the control of air traffic is con- 
cerned. Such a device would probably 
use lights arranged in a manner to show 
certain basic traffic-control instructions 
similar to the system of red-green- 
amber lights used in automobile traffic 
control. The complexity of such an 
indicator and the amount of informa- 
tion indicated would depend primarily 
on the form taken by the collision- 
warning indicator. 

Assume that the collision-warning 
indicator would show only the minimum 
data previously discussed—vertical sep- 
aration from other aircraft within per- 
haps 15 miles in the front hemisphere. 
The traffic-control indicator would then 
have to show instructions indicating 
“proceed,”’ ‘hold,’ “climb” and ‘‘de- 
scend,” “land,” “taxi,” and “‘take off.” 
If such a device could be successfully 
developed, it would further simplify the 
problems of the pilot, and the language 
difficulties involved in international air 
navigation would be practically elimi- 
nated insofar as air-traffic control is con- 
cerned. This device would be optional 
and probably could be afforded only by 
the operators of large aircraft. 

To summarize future traffic-control 
requirements for aircraft equipment: 
A collision-warning device must be de- 
veloped which will be acceptable tech- 
nically and economically for installation 
in all aircraft operating in restricted 
Visibility conditions; an automatic 
position reporter and a traffic-control 
indicator are developments that are de- 
sirable but which would not necessarily 
be required in all aircraft. 


Ground Facilities 


Ground facilities of the future re- 
quired to permit the safe and expedi- 
tious flow of a large volume of traffic will 
be influenced by the extent of the de- 
velopment of aircraft equipment for 
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Fic. 7. Traffic-control indicator would 
automatically provide pilots with a con- 
stant, visual portrayal of traffic-control 
instructions. 


traffic-control purposes. If automatic 
aircraft position reporting and _ traffic- 
control indicators are in use, the cor- 
responding ground facilities of necessity 
must be provided. 

However, there is one ground facility 
that appears highly essential to an effi- 
cient air-traffic control system of the 
future that does not necessarily ipvolve 
related equipment in aircraft.” This 
facility might be termed a “scanning 
screen’ and would be developed for in- 
stallation in airport traffic-control tow- 
ers. To be effective, the scanning screen 
should show the positions of aircraft 
within a radius of perhaps 25 miles of 
the control tower and means should be 
provided to permit identification of the 
aircraft by control-tower personnel. 
While two screens could be used to show 
separately horizontal and vertical cross 
sections of the airspace, it would be 
highly desirable if three-dimensional 
presentation could be combined on one 
screen. 


Procedures 


No major developments in air-traffic 
control procedures are anticipated in 
the future until new devices along the 
lines just described become a reality. 
With all aircraft engaged in instrument 
flight equipped with collision-warning 
indicators and with airport traffic con- 
trol towers provided with scanning 
screens, definite improvement and sim- 
plification in air-traffic control proce- 
dures will be possible. 

With such devices in use, the em- 
phasis of air-traffic control will be 
shifted from the prevention of collisions 
between individual aircraft to the regu- 
lation of the flow of air traffic in the in- 
terest of insuring the movement of air- 
craft with minimum delay due to traffic 
congestion. As a result of these de- 
velopments, it should be possible to 
attain the same rate of traffic flow at all 
times, regardless of weather conditions. 

In other words, it is visualized that 
the air-traffic control system would, in 
a sense, be comparable to the present- 
day automobile traffic control system, 
where automobiles move in groups, each 
driver avoiding collision with other auto- 
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mobiles on his own responsibility and 
the groups being regulated so as to per- 
mit maximum flow of traffic along the 
various arteries. It is only through 
such delegation to the individual pilot 
of responsibility for the avoidance of 
collisions that a solution to future air- 
aa control problems can be visual- 
ized. 


Regulations 


Regulations for the control of air 
traffic are basically of two types. One 
is the set of regulations that applies to 
all pilots and might be considered the 
“rules of the road.’”’ These rules of the 
road are sufficient when visibility is such 
that pilots can avoid collision merely by 
exercising care in observing other air 
traffic and maneuvering accordingly. 
The other basic set of regulations applies 
in addition to the rules of the road, 
when a pilot encounters weather condi- 
tions such that he cannot see suffi- 
ciently well to avoid collision. These 
have been termed the “‘instrument flight 
rules” and require special equipment in 
the aircraft and special operation of the 
aircraft to avoid collision with other 
aircraft. 

The instrument flight rules in effect 
today will not be greatly simplified or 
improved until new technical develop- 
ments along the lines previously de- 
scribed come into being. Collision- 
warning devices in aircraft, automatic 
aircraft position reporting, and traffic- 
control indicators to direct pilots would 
result in a revolutionary concept of in- 
strument flight rules. With such equip- 
ment on board his aircraft, a pilot desir- 
ing to make an instrument flight, once 
he had received a green signal from the 
control tower permitting take-off, would 
merely act on the basis of the indications 
shown on his collision-warning indicator 
and the stop-go-altitude change signals 
shown on his traffic-control indicator. 

One additional set of regulations gov- 
erning air traffic will probably be de- 
veloped when rotary wing aircraft come 
into more widespread usage. It is be- 
lieved that the majority of such aircraft 
will confine operations to contact 
flight, and it is anticipated that rules 
governing speed versus visibility will be 
established. For example, visibility 
between !/2 and 1 mile might require 
reduction in speed to perhaps 50 m.p.h.; 
visibility less than 1/, mile, to perhaps 
25m.p.h. Regulationsrelative to chan- 
neling aircraft according to speed un- 
doubtedly will also have to be developed 
in the future. Such regulations might 
provide that aircraft having a cruising 
speed of less than 100 m.p.h. must re- 
main below perhaps 2,000 ft. above the 
surface and that channels into busy 
landing areas be provided for such air- 
craft to avoid confliction with higher 
speed aircraft. 


Airports 


The development of airports has an 
important bearing on the future control 
of air traffic. On and in the vicinity of 
most airports, traffic probably will not 
be heavy enough to require an airport 


(Continued on page 133) 
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Jack & Heintz Inc., Cleveland, O., manufacturers of 
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ORDER to border—coast to 
coast —wherever skilled tech- 
nical service may be needed, Jack 
& Heintz can be on the job in 
24 hours! Not satisfied with mass 
producing precision aircraft 
equipment for war, we have built 
up a corps of trained field experts 
to help with its installation and 
maintenance. 
Since Pearl Harbor, this group 
of nearly a hundred specialists has 
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SERVICE 


cven League Boo 


done yeoman duty in keeping ’em 
flying for victory. Because idle 
planes are as profitless in peace as 
they are useless in war, these men 
can be a tremendous asset to post- 
war commercial aviation. 

Remember, in future planning, 
that all Jack & Heintz products— 
instruments, starters, motors, gen- 
erators, magnetos—are backed by 
nationwide service ... in seven- 
league boots! 


aircraft engine starters, generators, gyro pilots, gyro flight instruments, magnetos, motors. 
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The accurate measure of aircraft spark plugs is their ability 
to yield better performance, greater dependability and longer 
life. Champion-Ceramic Aircraft Spark Plugs have compiled 
an unequalled record and are continuing to fill an unremitting 
demand from our air forces, air line operators, and private 
pilots. All Champion-Ceramic Aircraft Spark Plugs are 
products of the same materials, design and workmanship 
and, accordingly, provide that extra measure of performance, 
dependability and long life in every aircraft engine that has 
made them first choice for military, commercial and private 
planes. Use Champions and fly with confidence. Champion 
Spark Plug Company, Toledo 1, Ohio. 


SPARK 
PLUGS 


C26— Unshielded 


C34S— Shielded 
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The Use of a Precision Automatic Pilot 
in Recording Aiircraft Performance Data 


ROBERT J. KUTZLER* and ORIN B. JOHNSTON} 
Minneapolis-Honeywell Regulator Company 


SUMMARY 


Development of aircraft design for im- 
proved performance can be accelerated if 
the flying characteristics, studied by flight 
testing, are quantitatively recorded with a 
degree of accuracy comparable to that of 
wind-tunnel test measurements. Present 
flight performance tests depend largely 
upon pilot impressions and limited instru- 
mentation for a qualitative expression of 
flying characteristics. Because of the 
limited instrumentation, the test pilot’s 
skill and aerodynamic background are 
major functions of aircraft performance 
data. It is relatively difficult to translate 
pilot impressions into quantitative design 
criteria. 

The gyro stabilizers of a precision auto- 
matic pilot could control the aircraft with 
a greater degree of accuracy than is 
possible by the human pilot. This would 
improve the quality of power-plant and 
propeller calibration tests, as well as in- 
crease the accuracy of aerodynamic data. 

In addition to providing accurate con- 
trol, the automatic pilot would provide a 
stable reference against which the aircraft 
attitude, angle of attack, rate of control, 
control sensitivity, control force, and sta- 
bility could be simultaneously and accur- 
ately recorded for all three axes. 

It is suggested that personnel interested 
in obtaining accurate performance data 
investigate the use of an automatic pilot. 

Actual flight test data for several spe- 
cific problems are presented to illustrate 
some of the advantages of using an in- 
strumented automatic pilot when deter- 
mining aircraft performance. 


INTRODUCTION 


THE DEVELOPMENT of an 
automatic pilot for military air- 
planes, aeronautical literature was care- 
fully studied to take advantage of the 
latest and best methods for flight per- 
formance testing. It was hoped that 
data would be found which could be 
used by the design engineers in the 
determination of the control rate, con- 
trol force, and control surface displace- 
ment parameters required to fly an air- 
plane with bombing precision. This 
search for design data included a 
study of flight-test performance re- 
ports on several different types of air- 
Planes. It was apparent that data 
needed for the design of an automatic 
pilot for bombing had never been re- 
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quired in previous performance testing 
for aircraft design. Therefore, suf- 
ficient quantitative information regard- 
ing such typical problems as the follow- 
ing was not found in any of the test 
reports or literature: 

(1) Control coordination required 
for entering and recovering from banked 
turns. 

(2) Effect of air speed on the degree 
of elevator displacement required for 
constant altitude turns. 

(3) Degree of control displacement 
required for the optimum rate of course 
correction. 

This apparent lack of automatic pilot 
design criteria in no way reflects upon 
the knowledge or ability of the aerody- 
namicists, engineers, and test pilots who 
have contributed to the great advances 
made in the field of aeronautical science 
since the first test flight by the Wright 
brothers in 1903. Early research was 
necessarily ‘‘cut-and-try” and flight 
testing was an adventurous undertaking. 
The present ability to design for specific 
performance was made possible by the 
many patient hours spent in designing, 
building, testing, rebuilding, and again 
testing. As each variable was discov- 
ered it was thoroughly investigated and 
a means derived to measure it. How- 
ever, in view of the fact that each new 
airplane was designed to be flown by a 
human pilot, there was no need to evalu- 
ate quantitatively certain factors in- 
volved in automatic control coordina- 
tion. The human pilot determines by 
experience the proper control rate, con- 
trol displacement, and control coordina- 
tion for each flight maneuver, whereas 
an automatic pilot cannot acquire 
knowledge by experience. Its habits 
must be predetermined by the design 
engineers. To do this, the engineers 
must have available information re- 
garding the relative displacements for 
control coordination and the maximum 
ranges of control rate, control force, 
control stability, and control sensitivity 
required. Correct design for these vari- 
ables is needed so that the automatic 
pilot will be capable of maneuvering the 
airplane safely within its design limits. 

Without the automatic control design 
criteria, it was necessary to make reason- 
able assumptions for the ranges of rate, 
power, and displacement designed into 
the first flight-test model. Many hours 
of ‘‘cut-and-try” flight testing in several 
types of airplanes followed. From these 
flight experiences and without instru- 
mentation other than the standard flight 
instruments, the engineers made many 
design changes, groping toward the 
proper control coordination required for 
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accurate flight maneuvers. As the de- 
velopment approached final design, it 
was possible to fly the airplane with a de- 
gree of precision comparable to that of 
an experienced test pilot. It was then 
decided that a precision automatic pilot 
would provide the ideal control and in- 
strumentation reference from which to 
obtain the quantitative data for control 
parameters. 

For military reasons, the design for 
that particular automatic pilot was 
accepted before the research group had 
an opportunity to instrument and 
gather all of the needed data com- 
pletely. However, some tests were 
made with partial instrumentation which 
confirmed the previous assumptions and 
increased the enthusiasm and desire to 
investigate completely the use of an 
automatic pilot for flight testing. It 
was thought that it could be used, not 
only to gather data for automatic pilot 
design, but as an aid in studying air- 
craft performance and stability. 

In the discussion which follows, the 
data presented was obtained from flight 
tests during which the automatic pilot 
was used for control and as a basic atti- 
tude reference. Additional applications 
of the automatic control, not yet actu- 
ally tested, will be presented. In out- 
lining the suggested uses of the auto- 
matic control for flight performance and 
stability testing, the aerodynamic ap- 
proach presented in previous papers on 
that subject will be used. This paper 
is primarily intended to introduce the 
possible uses of an automatic pilot for 
flight-test work; therefore, most of the 
methods and procedures used through- 
out the discussion will be based on those 
already accepted throughout the indus- 


try. 

It is believed that the Sixth Wright 
Brothers Lecture! presented by the late 
Edmund T. Allen before the Institute 
of the Aeronautical Sciences at Colum- 
bia University in 1942, contains some of 
the most advanced information relative 
to modern flight-test procedures. Ac- 
cordingly, frequent reference will be 
made to Mr. Allen’s and other papers 
referenced therein. 


FUNCTIONAL DESCRIPTION OF A DiIs- 
PLACEMENT AUTOMATIC PILOT 


A schematic and functional descrip- 
tion of the component parts of a typical 
automatic pilot is presented first in order 
that the discussion of its applications 
may be readily followed. The auto- 
matic pilot to be schematically illus- 
trated and functionally described is 
generally known as a “displacement” 
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HOLLEY DEPENDABILITY 
BROADENS HORIZONS 


On land, in the air and on the water, the dependable performance 


of Holley Carburetors broadens horizons and facilitates travel. 
At present, this dependability is contributing substantially to our 
war effort, and when peace comes again, this same dependable 
performance will add new values to many peacetime products, 


Where performance is paramount, the preference is for Holley. 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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RECORDING AIRCRAFT PERFORMANCE DATA 


pilot because the basis of control is a 
function of the magnitude of the air- 
lane’s displacement from the desired 
flight attitude (where attitude is 
“apparent attitude” or the airplane’s 
position with respect to the horizon, in 
contradistinction to the airplane’s angle 
of attack or position with respect to the 
relative wind). 

The schematic drawing (Fig. 1) 
shows the various units of the auto- 
matic pilot. An electromechanical sys- 
tem is chosen for illustration. How- 
ever, attention is directed to the fact 
that this system could be functionally 
duplicated by a number of other 
methods. The equipment consists of 
various separate units electrically inter- 
connected to operate as a system that 
flies the airplane in straight-and-level 
flight or maneuvers it in response to 
finger-tip controls. 

The gyro-operated directional stabi- 
lizer (1) in the bombardier’s compart- 
ment will detect or sense any deviation 
and move the directional panel (4) to 
one side or the other, depending upon 
the direction of the deviation. The 
banking and rudder pickup poten- 
tiometers (5 and 6) are electrical de- 
vices in the directional panel which 
translate movement into electrical sig- 
nals for the aileron and rudder section 
of the amplifier (16) whenever the 
directional panel (4) is operated. 

The amplifier detects, directionally 
discriminates, and amplifies the signals 
and converts them by means of relays 
into electrical impulses that are applied 
to the aileron- and rudder-operating 
motors (15 and 18), causing them to 
operate the ailerons and rudders in the 
proper direction and amount. 

In a similar manner, deviations in the 
pitch axis attitude are translated by the 
vertical flight gyro (10) into electrical 
signals for the elevator section of the 
amplifier (16). Here the signal is ampli- 
fied and relayed in the form of electri- 
cal impulses to the elevator-operating 
motor (19). 

A displacement in the roll axis causes 
the vertical gyro stabilizer (10) to oper- 
ate the aileron pickup potentiometer 
(12), the rudder skid potentiometer (13), 
and the up-elevator potentiometer (14). 
The electrical signals resulting from the 
operation of these units are transmitted 
to their respective sections of the am- 
plifier. The resulting impulses in the 
aileron, rudder, and elevator servo- 
motors cause each of these units to oper- 
ate its respective control surface the 
required amount to bank and turn the 
airplane back to level flight position 
without change of altitude. 

To make a turn, the turn control 
knob (9) is set to the degree of bank 
and in the direction of turn desired. 
This introduces signals to operate the 
respective motors and displace the ail- 
eron and rudder to execute a coordi- 
nated (nonslipping, nonskidding) turn. 
A switch in the turn control energizes a 
lock on the directional stabilizer, pre- 
venting it from interfering with the 
turn through its normal “direction- 
correcting function.” 

The panel (8) provides convenient 
controls with which to engage the sys- 
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Schematic diagram of an autopilot, showing the interrelation of its various units. 
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Fics. 2(A-G). How the autopilot corrects airplane deviations. 
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INTO THE MOLD goes a 
charge of die-cut cloth. 
Several minutes later, 
out comes a fully formed 
aircraft antenna mast, 
clean of line and sleek of 
finish. The seeming mira- 
cle takes place because 
this is no ordinary cloth. 
It’s a fabric impregnated 
with BAKELITE phenolic resin. It is 
called Resin X-Crepe molding material, 
made by Cincinnati Industries, Inc. 
An outstanding feature of Resin X- 
Crepe molding material is its ‘“‘two-way 
stretch’’—its extraordinary ability to 
extend itself under pressure without 
ripping or tearing in the mold. This 
permits the formation of curved parts 
and deep-drawn moldings of great me- 
chanical strength—gives ends, domes, 
corners, and other sections that essen- 
tial extra toughness. The material can 
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ELIT 


also be used with other BAKELITE 
molding plastics to provide reinforce- 
ment at vital points. 

Products molded of Resin X-Crepe 
have high impact strength. They’re re- 
sistant to heat, cold, moisture, and 
chemicals. Their dimensional stability 
meets the exacting needs of a wide 
range of applications. Electrical prop- 
erties approximate those of most phe- 
nolic plastics. 

Resin X-Crepe materials offer manu- 
facturers and designers extensive possi- 
bilities for product improvement. Write 
Department 25 for further information. 


TRADE @) MARK 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


30 East 42np St., NEw York N.Y. 
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tem, adjust the alertness and speed of its 
response to flight deviations, and trim 
the system for varying load and flight 
conditions. 

The pilot direction indicator or P.D.I. 
(7) is a remote-indicating device oper- 
ated by a potentiometer (2). Normally, 
it indicates to the pilot any course cor- 
rection desired by the bombardier dur- 
ing the bombing run. When the auto- 
matic pilot is being used, the P.D.I. also 
indicates when the system and airplane 
are directionally trimmed. Once the 
automatic pilot is engaged and the 
P.D.I. centered, it makes corrections for 
attitude deviations automatically. 

The rotary inverter (17) converts 
power from the airplane’s direct current 
system into alternating current for the 
potentiometer and amplifier circuits. 

The illustrations shown in Figs. 2A 
through 2G are used to show schemati- 
cally in successive steps the interaction 
between the vertical flight gyro stabi- 
lizer and elevator servomotor resulting 
from a deviation of the airplane in its 
pitch axis. 

In Fig. 2A the airplane is shown in 
straight-and-level flight. The elevator 
pickup potentiometer in the gyro is at 
its normal position ‘‘N” and the servo 
balance potentiometer is centered, hold- 
ing the elevator control surfaces in their 
stable flight position. Under this con- 
dition the bridge network is balanced 
and no signal is applied to the amplifier. 

In Fig. 2B, a gust has caused a devia- 
tion in the pitch axis. The gyro case 
and its attached elevator pickup po- 
tentiometer have moved with the air- 
plane, resulting in a displacement of the 
potentiometer wiper to position ‘‘A.” 
This movement unbalances the bridge 
circuit, resulting in the application of a 
correcting signal to the elevator channel 
of the amplifier. This causes the down- 
elevator relay in the amplifier to close, 
sending a down-elevator impulse to the 
elevator servomotor. 

In Fig. 2C, the motor has responded 
to the impulse by turning counterclock- 
wise to drive the elevator control sur- 
faces downward. The direction of the 
servomotor rotation is such that the 
balance potentiometer wiper approaches 
a position where the bridge circuit will 
again be balanced. In these diagrams 
the bridge circuit is balanced when the 
potentiometer wipers are parallel. 

In Fig. 2D, the servomotor has ap- 
plied down-elevator, the airplane has 
started to recover, and the pickup poten- 
tometer in the vertical flight gyro is re- 
turning to its normal position. At some 
intermediate position ‘““B”’ the bridge cir- 
cuit will again be balanced as the wipers 
become parallel. At this point servo- 
motor rotation will momentarily stop 
because sufficient down-elevator has 
been applied to produce the required 
correction. 

_ In Fig. 2E, the airplane has continued 
Its recovery to the extent where it is 
hecessary to reverse the direction of 
control surface movement to prevent 
overcontrol. The following diagrams 
will illustrate how this is done. As the 
airplane continues its return to normal 
fight, the elevator pickup potentiome- 
ter in the vertical flight gyro moves to 
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GETS YOU UP AND AWAY WITH 


No Sir! There’s nothing like Aeromatic! 
It lets your plane and engine deliver auto- 
matically—as no other propeller can—ALL 
the performance that’s built into them. 


That’s why an Aeromatic means one- 
fourth shorter takeoff runs. One-third 
higher rate of climb. Greater cruising 
range and speed. With minimum fuel con- 
sumption and engine wear. And Acromatic 
means long glides for happy landings— 
with an instantaneous change of pitch for 
a quick pickup if you overshoot the field 
or landing strip. 

More than that, the Aeromatic requires no 
instruments .. . no controls . . . nothing 


Air Controlled 


KOPPERS conpany, inc, 


That’s a sample of what the 
“Propeller with a Brain” will do 


for your private plane of tomorrow 


extra for you to watch or do. It’s the one 
and only self-acting variable pitch pro- 
peller . . . the one and only propeller that 
automatically assumes the correct pitch 
for peak performance under any and all 
conditions of flight. 


If you fly, or plan to fly, you'll want an 
Aeromatic Propeller on your plane. Write 
to your aircraft manufacturer about it 
today. And if you'd like our little get- 
acquainted folder, containing a diagram 
of the ‘‘brain’’ in an Aeromatic Propeller, 
don’t hesitate to write to Aeromatic, 
202 Scott St., Baltimore 3, Maryland. 
We'll be glad to hear from you. 


a Brain for Tomorrow's Plane 


MRTLETT-HAYWARD DIVISION 


i Licensed under patents of EVEREL Propeller Corporaties 
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Fig. 2F, 


ition ‘C’” where it is no longer 
parallel with the balance potentiometer. 
The bridge circuit is again unbalanced, 
but this time in the opposite direction. 
The effect of this unbalance causes the 
up-elevator relay to close, resulting in 
clockwise rotation of the motor and up- 
ward elevator movement. 

In Fig. 2F, the motor has rotated 
clockwise, returning the elevator control 
surface toward its normal flight position 
and the airplane is continuing its return 
to normal flight. However, since the 
control surface displacement is being 
gradually reduced, the speed with which 
the airplane returns to level flight is 
gradually and smoothly diminished. 

In Fig. 2G, the progressive control 
action has continued until the airplane 
has reached its normal flight attitude. 
In this position the balance poten- 
tiometer catches up to the pickup poten- 
tiometer and the bridge circuit is again 
balanced with both potentiometers elec- 
trically centered. 

It is interesting to note that the 
separate steps previously described actu- 
ally take place in a gradual progression. 
Each movement blends into the next to 
produce smooth correction that is rapid 
at first but tapers off smoothly as the 
_ resumes its normal flight atti- 
ude. 

Fig. 3 pictorially illustrates how the 
directional stabilizer applies course cor- 
rections. When the airplane turns, the 
frame of the directional panel with its 
attached potentiometers turns with it, 
causing a resultant displacement of the 
Wipers with respect to the potentiome- 
ters. This displacement produces elec- 
trical signals that cause the autopilot 
to correct the deviation. The direc- 
tional panel is represented as two po- 
tentiometers with their wipers coupled 
to the gyro through a friction clutch. 

ese wipers are centered on the po- 
tentiometers when the airplane is flying 
straight on a given heading as at posi- 
tion “A.” However, when a_ gust 
changes the airplane heading as at posi- 
tion “B,” the stabilizer case and at- 
tached directional panel potentiometers 


turn with the airplane while the wipers 
are held in position by the gyroscope, 
resulting displacement applies correc- 
tive control to the ailerons and rudder to 
return the airplane to its original head- 
ing at position “C.” At this point the 
airplane has realigned itself with the 
gyro rotor and the wipers are again 
centered on the potentiometers. 

Fig. 4 illustrates the function of 
the directional arm lock. This device 
locks the potentiometer wipers so that 
normal course correction will not be ap- 
plied during turn maneuvers. The lock 
is represented by a square key and key- 
way at the left of the gyro stabilizer. 
During normal operation the lock is dis- 
engaged. At position “A” the turn con- 
trol has been operated to actuate the 
lock and prevent normal course correc- 
tion signals. Further rotation of the 
turn control knob introduces signals 
in the rudder and aileron axes. The re- 
sulting movement of the control sur- 
faces causes the airplane to turn as in 
position “B.” 


Slippage of the frictional coupling 
between the wipers and the gyro permits 
the gyro to maintain its original posi- 
tion. This slippage continues until the 
turn control is turned back to zero to 
bring the airplane to its new heading 
and restore a level flight attitude as in 
position ‘C.” At this point, the direc- 
tional arm lock is released and the direc- 
tional panel resumes control of the air- 


plane on the new heading as in position 


Typical Control Circuit for One Axis 


A typical circuit for rudder control is 
illustrated in Fig. 5. It consists of a 
series of voltage dividers so arranged 
that the relative positioning of their 
wipers determines the magnitude and 
phase relationship of the control signal 
which is amplified to control the rudder 
servomotor. The magnitude of the 
signal voltage from any one potenti- 
ometer element is directly proportional 
to the displacement of its wiper from 
neutral and is in phase or out of phase 
with the reference power supply volt- 
age, depending on whether it is dis- 
placed to the right or to the left. There- 
fore, at any given instant, the signal ap- 
pearing at the amplifier is the algebraic 
sum of the unbalanced voltages from 
each of the potentiometers in the com- 
plete circuit. 

The wipers are shown positioned as 
they would be during a left turn. The 
signal calling for the turn has been intro- 
duced by displacement of the turn wiper 
to the left. The circuit has been bal- 
anced by an equal and opposite signal 
from the rudder pickup potentiometer 
in the roll axis of the vertical gyro. In 
straight-and-level flight these wipers 


’ would be at the vertical or zero potential 


position. 

When the turn control wiper is first 
displaced, the resulting signal causes the 
servomotor to operate the rudder. As 
the servomotor rotates, it displaces the 
wiper on the balance potentiometer in a 
direction to balance out the turn signal. 
As the airplane begins to roll, the wiper 
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YES ... Rust-Bans mean rust prevention from A 
to Z. There’s a Rust-Ban for almost every conceiv- 
able job. 

One of the outstanding Rust-Ban products is 
Rust-Ban 392, an oil that has water displacing 
qualities. Dip a wet metal part into it, and Rust-Ban 
392 actually creeps underneath the water... pushes 
it away from the metal ... then coats the metal with 
a thin, highly rust protective film. 


Another renowned product is Rust-Ban 324, 
which gives maximum protection to exposed metal 
parts that are stored outdoors. It is being widely 
used today on thousands of surplus aircraft, now 
awaiting sale throughout the country. 

Rust-Ban 604 is used by leading American and 
British engine builders, by the air lines, by the 
Army and Navy to protect engine interiors during 
shipment or storage. 


“Rust-Ban’= Rust Prevention from 


FROM ONE SMALL PART.. 


YOU CAN DEPEND ON 


4 
AVIATION PRODUCTS PO 


SOLD IN THE 25 STATES INDICATED -—7 


-TO A COMPLETE BOMBER 


BEHIND RUST-BANS today is a story of wide and enthusiastic 
acceptance, by the Army and Navy, by our Allies, and by 

our industries. Scores of plants, after experimenting with 
numerous rust preventives, have adopted Rust-Bans because 
of the top-notch results they produce. Esso, developer and 
marketer of Rust-Bans, offers you the benefit of its long 
practical and research experience in the solving of your 
corrosion problems. Protect your investment with Rust-Bans, 


because you know you can depend on Esso Aviation Products. 
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Fic. 3 (top) and Fia. 4 (bottom). 
Operation of the directional arm lock. 


in the roll axis of the vertical gyro is also 
displaced in a direction to balance out 
the turn signal. Because of the signal 
from the vertical gyro, the resulting sig- 
nal introduced to the amplifier gradually 
diminishes as the airplane approaches 
the degree of bank called for by the turn 
control. This causes the rudder to re- 
turn toward the neutral position as the 
irplane approaches the turn attitude. 
ccessory potentiometers are pro- 
vided so that the control circuit may 
be adjusted to the flying characteristics 
of different airplanes. The skid trim- 
mer adjusts the coordination of rudder 
Movement with aileron movement to 
prevent skidding or slipping during any 
turn maneuver. The centering control 
potentiometers electrically trim the 
automatic control to the manual trim of 
the airplane. The ratio control regu- 
lates the amount of control surface 
Movement and in effect controls the 


TRIMMER 


VERTICAL GYRO 
RUDDER PICK-UP POT wy 
ON DIRECTIONAL GYRO 
FOR TRIM ADJUSTMENT 2 
RATIO CONTROL 
SERVO BALANCE 

TURN CONTROL 
J TRIMMER 

TURN CONTROL POT moa 


Fig. 5. Typical circuit for rudder control. 
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AMPLIFIER] 


VARIABLE SPEED ~ 
REVERSIBLE MOTOR 


speed of the airplane’s response. Con- 
trol in the other two axes is accom- 
plished in a similar manner. 


Supplementary Automatic Control 


Supplementary controls can be added 
to a basic automatic pilot so that air 
speed, altitude, and attitude can be 
accurately maintained or limited to 
predetermined values. Fig. 6 illustrates 
how these supplementary functions can 
be added to the basic control. A simple 
potentiometer operated by a sensing 
unit automatically balances out a sig- 
nal introduced by the manual control 
that is set to the desired value of the 
function being regulated. :Any unbal- 
ance between the sensing and manual 
wipers introduces a signal that is am- 
plified and drives a variable-speed 
motor. The motor positions the reset 
potentiometer which introduces a signal 
in the basic control circuit to maintain 
the desired condition automatically. An 
intervalometer can be used in connec- 
tion with these supplementary controls 
to execute a predetermined timed se- 
oo of control surface and airplane 

isplacement. The need for such sup- 
plementary automatic controls will be 
discussed more fully in their applica- 
tion to certain flight test problems dis- 
cussed later. 


Remote Indicators 


Fig. 7 illustrates how a null balancing 
bridge system, similar to the basic 
pilot-control circuit, can be used to 
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Fic. 6. Supplementary automatic control for air speed, altitude, or attitude. 
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indicate accurately and remotely such 
things as control surface position and 
airplane attitude. A similar device can 
' be used for hinge moments, pressure, 
tensions, etc. As the pickup device 
" moves the potentiometer wiper it unbal- 
' ances the bridge system. The result- 
" ing signal is amplified to control and 
_ drive the indicator motor. The motor 
q itions a second wiper which bal- 
' ances the pickup signal. With this 
method it is possible to obtain accuracies 
' consistent with other well-known null 
point measuring devices such as resist- 

ance bridges, temperature-measuring 
| potentiometers, etc. In such a system 
the motor has excess torque which 
eliminates the normal inaccuracies 


gaused by friction usually encountered 
in direct reading indicators. The ex- 
cess torque can also be used to drive a 
recording pen and continuously plot the 
data. 


Fuicut-Trest APPLICATIONS 


The need for complete and more ac- 
curate instrumentation and control in 
flight testing for performance and stabil- 
ity is borne out in the following quota- 
' tions from previous papers presented be- 
| fore the Institute of the Aeronautical 
_ Sciences. Under the subject of ‘“Air- 
plane Performance Testing at Alti- 
tude,”? Albert C. Reed made the fol- 
lowing statements: ‘The principal fac- 
tors requiring careful control in flight 
testing are (1) weight control such that 
the gross weight of the airplane can be 
determined at any time during the test, 
(2) instrumentation provided in ad- 
vance so as to give accurate measure- 
ments of every element vitally affect- 
ing the space-energy picture, (3) drag 
control so that parasite resistance does 
| not change in some unknown manner 
during the test, (4) restriction of testing 
to known atmospheric conditions, par- 
ticularly eliminating vertical air cur- 
rents, (5) maintenance of steady condi- 
tions of flight long enough to assure 
stabilized energy relationships, and (6) 
experience in the type of precision flying 
required for testing.” 

The following quotation is from the 
paper by Mr. Allen previously refer- 
enced:' “The degree of accuracy at- 
tainable in measuring performance has 
been a highly controversial source of 
irritation to both commercial users of 
aircraft interested in economy and com- 
petitive performance and now, more 

cially, to the military services 
where such accuracy may day after day 
be a matter of life and death. An ac- 
curate flight test requires four accurate 
factors: 

(1) Instrumentation so that all 
variables can be measured. 


“(2) Technique of flying accurately 
80 that what is measured will be repre- 
sentative of the true optimum perform- 
ance of the airplane. 

(3) Steady air to fly in, with no 
Vertical currents and a reasonable tem- 
perature pattern. 


“(4) A mathematically correct an- 
Be method to apply to the flight-test 
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Fie. 7. Remote position indicator. 


The use of a precision automatic pilot 
in performance, stability, and control 
tests should.aid materially in satis- 
fying the basic flight requirements out- 
lined by Reed and Allen. 

It is quite probable that the quality 
of data recorded on many flight tests 
suffers from the human pilot’s inability 
to maintain precise control and an alert 
mental attitude under the extreme stress 
of holding stable flight and power con- 
ditions for long periods of time. How- 
ever, the automatic control is not sub- 
ject to fatigue and the resultant de- 
crease in efficiency. 

While the automatic control main- 
tains stable or accurately controlled 
rate-of-change test conditions, the test 
pilot is free to analyze and make neces- 
sary decisions as the flight progresses. 


PERFORMANCE 


Performance testing of airplanes has 
become increasingly more complex as 
their ranges of speed, altitude, power, 
and weight have been increased. The 
testing of multiengined models is fur- 
ther complicated by the added problem 
of unsymmetric power conditions. In 
general, a technique is being used 
whereby the performance for the entire 
range of operating conditions is pre- 
dicted by extrapolating data from a 
limited number of tests. It is obvious 
that any system that would promote 
greater efficiency would make it eco- 
nomically possible to gather more data. 
Automatic flight control can contribute 
to greater efficiency because: 


TION - QEGREES (DOWN 
Dah. 
0 100 120.0 BOO 20 840 780 
TIME-SEC, 
Fic. 8. Constant indicated air speed— 
altitude. 


(1) It releases the test pilot from the 
manual task of flight control to concen- 
trate on managing the test. 

(2) It provides greater precision 
with which to maintain steady control 
of variables while data are recorded. 

(3) Less time is required to set up 
and run through a test condition be- 
cause of the above two factors. 

To introduce the possible advantages 
of using automatic control for perform- 
ance testing, its application to some of 
the actual problems will be reviewed. 


Air-Speed Calibrations 


Many precautions are required to 
avoid error in making air-speed calibra- 
tions. Assuming that stable air con- 
ditions prevail, the two most important 
factors required are constant altitude 
and steady unaccelerated flight. Small 
changes in heading, altitude, or control 
surface displacement can introduce ap- 
preciable errors. Since performance 
data depends so much on a reliable air- 
speed calibration, too much impor- 
tance cannot be placed on accuracy. 

Because of its greater sensitivity to 
attitude deviations, the automatic pilot 
flies the airplane with a minimum of 
acceleration. 

If desired, supplementary functions 
can be added to maintain automati- 
cally the required air speed, pitch atti- 
tude, yaw attitude, or altitude. With 
these added features, it would be pos- 
sible to make more accurate air-speed 
calibrations covering the entire operat- 
ing range of pitch and yaw. 

In Fig. 8, two constant-speed, con- 
stant-altitude runs are plotted to com- 
pare manual control with a standard 
automatic pilot. These runs were made 
consecutively on the same day, over the 
same course, in moderately turbulent 
air. The test conditions were not suit- 
able for recording performance data 
but were well suited to illustrate the 
frequency and magnitude of control 
corrections applied for similar devia- 
tions in air speed and altitude. 


Power Required Tests 


Tests to determine the effect of power 
and weight on sea-level performance, 
the power required for level flight at 
altitudes, the effect of propeller r.p.m. 
on the power required for level flight, 
the effect of altitude and weight on the 
power required for level flight, and so on, 
consume many hours of flying time. It 
is highly important that each successive 
test be flown with the same degree of 
precision in order to insure good correla- 
tion of the data. Using automatic con- 
trol, the same flight maneuvers could 
be closely duplicated and different pilots 
could fly the tests from day to day with- 
out danger of the data being affected by 
individual pilot’s flying habits. 

It is interesting to note that an auto- 
matic pilot, using the follow-up system, 
makes it possible to control the rate of 
descent by changes in power with a 
small change in air speed. Similarly, 
power can be changed from minimum 
to maximum to control ascent with little 
change in air speed and no danger of 
stalling. The data plotted in Figs. 
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FLEX-O-TUBES Help B-79’s 


DELIVER BOMBS TO TOKYO 


The big superfortresses carry Flex-O-Tube hose assemblies in 
air pressure lines, oil lines, fuel lines and hydraulic lines. These 
ships can travel faster, higher and farther than any other heavy 


bomber in the world. Flex-O-Tubes are trustworthy. 


LAFAYETTE at 14th AVE., 


DETROIT 16, MICHIGAN 
« Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 


SEATTLE - TORONTO, ONT. 
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RECORDING AIRCRAFT PERFORMANCE DATA 


EFFECT OF POWER CHANGES 
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9, 10, and 11, are from actual flight 
tests made with an automatic pilot 
in a multiengined airplane. When the 
power is reduced, the nose of the air- 
plane drops with the loss of forward 
thrust. However, as it drops, a signal 
is introduced by the vertical gyro 
calling for up-elevator. As the eleva- 
tor moves, its follow-up potentiometer 
provides a counterbalancing signal. 
The rate of descent increases and the 
pitch attitude varies through several os- 
cillations, decreasing in magnitude. 
The condition rapidly stabilizes to a 
steady rate of descent. Referring to 
Fig. 9, it will be observed that the 
rates of ascent and descent are practi- 
cally linear with respect to power. This 
factor decreases the time necessary to 
obtain stable test conditions after 
changing from one power to another, as 
illustrated in Fig. 11. 


Rate-of-Climb Tests 


Many airplanes require changes in 
trim with altitude as the power is held 
constant during a climb. Changes in 
altitude require somewhat frequent ad- 
justments of engine controls to main- 
tain constant power. As a result of 
these variables, it is quite difficult to 
hold constant air speed manually 
throughout a climb. However, referring 
again to Fig. 9, it is apparent, as illus- 
trated in the data plotted from tests, 
that automatic control can reduce the 
changes in air speed during a climb toa 
negligible minimum even with changes 
in power. 

A supplementary automatic air-speed 
control, such as illustrated in Fig. 6, 
was not used during the test plotted 
in Fig. 9. If used, it would further re- 
duce air-speed variations. As a result, 
the need to correct climb data to obtain 
a mean air speed is eliminated, with a 
consequent saving in time required to 
reduce the data and a probable increase 
in accuracy. 

In addition to the usual saw-tooth or 
continuous-climb tests for the ranges of 
gross weight, altitude, power, and indi- 
cated air speed, it would also be possible 
with the automatic control to obtain 
climb data at constant angles of attack. 

As shown in Diehl’s Engineering Aero- 
dynamics’ the relation between angle of 
attack and pressure altitude is not 
affected by temperature variations. 
Then, based on his conclusion, rate of 
climb for a given gross weight and air- 
plane configuration is a function of 
thrust, angle of attack, and pressure al- 
titude. From this, it follows that climb 
data from constant angle of attack- 
constant power climbs would not need 
to be corrected for temperature. 


Airplane Polars 


In flight testing to obtain data for the 
family of airplane polars covering the 
range of power and range of propeller 
r.p.m. for each power, it has been neces- 
sary to fly the airplane through a wide 
range of attitudes and altitudes to get 
data covering a sufficient range of lift 
coefficients. Since trim generally varies 
with altitude, the pilot has a difficult 
time manipulating the flight and engine 
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Press Association, Ine, 


Beginning of the End -- of Tokyo 


November 23, 1944, a fleet of B-29’s lifted itself off the runways of Saipan— 

first raid of these sky-giants against the Japanese capital ... a combination of 

men, machines, and determination that is being, and will be, repeated with 
increasing size and intensity. 


In the spring of 1942, Doolittle’s planes averaged 30 engines that get them there and back. And numbered 
seconds over Tokyo. Two and a half years later, the among the thousands of vital parts that go into these 
world’s mightiest bombers loomed high over the “sacred great Wright engines are CECO carburetors. 


city”, pin-pointed their targets, unloaded tons of bombs, 


and were away after more than 30 minutes over the city. Chandler-Evans is proud of this opportunity to pay 


; : } ; tribute to all those men and women who have a part in 
This was a light raid — comparatively. Others 


followed it. Day by day B-29 strength in the Pacific 
is building up with a slow but steady crescendo. More 


the success of these superb bombers . . . and is proud 
that the dependability and quality of its carburetors 
is such that they have been chosen 


planes, more bombs, more flights, more destruction. to do their part, however small, 


Boeing has done a masterful job in designing and in making it the beginning of the 
building these ships . . . as has Wright in the mighty end — for Tokyo. 


CARBURETORS FUEL PUMPS PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN, CONNECTICUT 
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controls to maintain a constant indi- 
cated air-speed-constant power climb. 
Stable flight, unaccelerated by changes 
in attitude, is necessary to obtain good 
data for a constant power polar. Here 
again, an automatic pilot can be used to 
control air speed while the pilot devotes 
his entire attention to controlling the 
wer. 

It might be of interest to investigate 
the possibility of obtaining polar data in 
constant angle-of-attack-constant power 
climbs where the angle of attack is main- 
tained by an automatic control as pre- 
viously suggested for climb tests. 


Miscellaneous 


Other performance tests where the 
pilot could take advantage of automatic 
control to devote more attention to the 
test-variables would include power and 

ropeller calibrations, engine out com- 

iictione, range and endurance, take- 
off and obstacle clearance, turn per- 
formance, airflow studies, and special 
accessory tests. 


STABILITY AND CONTROL 


Evaluations of stability and controll- 
ability include data such as (1) rate of 
change of moments about all three axes 
with air speed; (2) rate of change of 
control surface hinge moments with 
airspeeds; (3) rate of change of attitude 
about all three axes with control surface 
deflection, air speed, and altitude; (4) 
trate of change of control surface posi- 
tion with air speed, and so on. 

Criteria for flying qualities are usually 
based on pilot impressions. Quantita- 
tive measurements are difficult to es- 
tablish because of the complex problem 
of maintaining steady flight about one 
or more axes while investigating forces 
and motions associated with the other 
axes. 

The specifications drawn up by E. P. 
Warner for the four-engined Douglas 
DC-4 transport and quoted in Millikan’s 


paper,‘ ‘On the Results of Aerodynamic . 


Research and Their Application to Air- 
craft Construction,” and also referenced 
in N.A.C.A. Technical Report No. 700,* 
illustrate the trend of scientific ap- 
proach toward a quantitative evalua- 
tion of flying qualities. The require- 
ments are divided into several criteria. 
Several of the specifications are quoted 
from Millikan’s paper to illustrate the 
flight-test problems where automatic 
control and gyro reference may be used 
to advantage: 


“Free Control Behavior’’ 


“With the plane trimmed at any speed 
from 160 km./hr. to the maximum 
speed, it must be possible to leave the 
_ free with the following re- 


_“(a) In fairly rough air (gust veloc- 
ities from 1!/, to 2 m./sec.) all regu- 
lar oscillations shall damp out in not 
more than three cycles, and the air- 
plane must not maintain continuously 
for more than 15 seconds an angle of roll 
or yaw of over 15° or a speed differing 


from the trimming speed by more than 
24 km./hr. 


“(b) In smooth air (gust velocities 
less than 1 m./sec.) the angle of roll or 
yaw shall never exceed 10° or the speed 
differ by more than 16 km./hr. from 
the trimming speed.” 


“Static Longitudinal Stability” 


“(a) The curve of stick force for 
steady flight plotted against speed of 
flight shall be everywhere negative and 
without. discontinuities, or sudden 
changes in curvature. Its slope must 
always be numerically less than 0.45 kg. 
per km./hr. 

“(b) The curve of elevator angle 
against speed shall also be smooth and 
have everywhere a slope of the same 
sign.” 


“Dynamic Longitudinal Stability’’ 


“(a) From level flight at any speed 
between 50% and 100% of maximum 
velocity with the airplane trimmed, the 
nose shall be pushed down 10° and 
held there until the speed has increased 
40 km./hr. The stick shall then be 
released and the resulting motion must 
be a damped oscillation whose amplitude 
is decreased to at most !/; of its original 
value within four cycles. The period 
shall never be less than 35 seconds. 

“(b) With flaps both up and down at 
speeds about 16 km./hr. above the 
corresponding stalling speeds, when the 
nose is pushed down until the speed has 
increased 16 km./hr. and the stick 
then released, there shall be recovery 
to within 8 km./hr. of the original value 
within three cycles of oscillation, and the 
speed must not become low enough to 
produce marked irregularities in the 
behavior of the airplane.” 


**Static Directional Stability”’ 


“(a) The curves of rudder angle 
and pedal force required for straight 
flight, when plotted against eccentric 
thrust (obtained by varying the thrust 
of the power plants on the two sides 
of the airplane) shall be smooth, without 
any reversals of slope, and without any 
sudden changes in slope. This must 
also be true of the curve of angle of yaw 
versus eccentric thrust. 

“(b) With sudden application of 10° 
of aileron, held until a 15° bank is at- 
tained which is then maintained for 
three seconds, the change of headings 
must be between 1° and 5°. Not over 
23 kg. on the rudder or 14 kg. on the 
elevator shall be required to hold a 
steady 15° bank without turning.” 


*““Dynamic Directional Stability’’ 


“With rudder deflected 10°, held 
there until a 10° change of heading is at- 
tained, and then released, the heading 
finally taken shall differ by not more 
than 5° from that when the control was 
released. The initial swing in heading 
shall be not over 12° and the total 
amplitude shall be reduced to less 
than 3° within three cycles. The 
period must be at least 20 seconds. 
Ailerons shall be used to hold the wings 
level, and the condition must be satis- 
fied at speeds from 50% to 100% of 
maximum.” 


“Lateral Stability” 


“(a) With the ailerons released im- 
mediately after putting the machine in 
a 15° bank and keeping zero yaw with 
the rudder, the angle of bank must be 
reduced to less than 2° within 15 sec- 
onds and with a loss of altitude of not 
over 100 m. (Near the stall the re- 
quirements are a little less stringent.) 
If the motion of recovery is not a simple 
subsidence, the amplitude of the swing 
beyond neutral shall not exceed 5°. 

“(b) With the machine put into 
any bank up to 45°, with any degree of 
side-slip, either the neutralizing or the 
release of rudder and aileron controls 
shall be followed by at least a gradual 
decrease in the bank and rate of 
turn.” 


**Control Characteristics”’ 


“(a) At 10 km./hr. above stalling 
speed (with flaps up or down) it shall be 
possible to change the angle of pitch 
either up or down by 5° in 1.5 seconds, 
using only the elevator control. 

“(b) At 15 km./hr. above stalling 
speed it shall be possible to produce a 
change of heading of 10° in 3 seconds by 
the use of rudder alone. 

“(¢c) At 10 km./hr. above stalling 
speed, it shall be possible to bank the 
airplane 10° in 3 seconds, using the ailer- 
ons alone. 

“(d) The control forces for all 
these tests shall not exceed: 35 kg. 
push or pull on the stick, 70 kg. on the 
rudder, or 14 kg. applied tangentially 
to the wheel. 

“(e) At 15 km./hr. above stalling 
speed, or at any higher speed, any 
sudden application of aileron shall pro- 
duce an acceleration in yaw less than 
one-tenth of that in roll. 

“(f) At any speed more than 30 
km./hr. above stalling speed, it shall be 
possible to hold a straight course with 
all engines on one side of the airplane 
completely cut out, while those on the 
other side operate at full rated power. 
The force on the rudder pedals, with 
rudder tabs neutral, shall not exceed 
90 kg. up to twice the stalling speed. 
It shall be possible to produce complete 
trim by the use of the rudder tabs. 

“(g) In making a turn with 45° 
bank at 225 km./hr., the forces required 
shall not exceed 45 kg. on the rudder 
pedals, or 35 kg. on the stick, or 23 kg. 
applied tangentially to the wheel; these 
limitations must hold in the steady turn 
and also in attaining the turn in 5 
seconds from level flight. 

“The above list of specifications does 
not, by any means, exhaust the numeri- 
cal requirements which have been ap- 
plied by E. P. Warner to the airplane 
in question, but it does give an indica- 
tion of the detailed manner in which the 
problem of flying qualities must, in the 
future, be attacked.” 

Using an automatic control to main- 
tain steady flight about any axis de- 
sired and as a means of applying steady 
forces (the steadiness of the forces de- 
pending only on the atmospheric gust 
conditions and not on any human vari- 
able), it is possible to measure accurately 
cable tensions or stick and pedal forces 


| 
| 
| 
: | 
| 
| 
| 
| 


32 AERONAUTICAL ENGINEERING REVIEW—MARCH 


27-—— 
s | 
< + 
TEST 
23+—+——+_ av. Gross wr. 
5 8040 LBS. 
| TEST 2 
+ +f—+ AV. GROSS WT | 
| 8423 LBS 
g + = | 
| | | 
s| DIFFERENTIAL ELEVATOR 
"4 CABLE TENSION VS. C.G 
+—+- TAB ANGLE 86°37" 
-60 -40 -20 20 40 «60 «80 100 120 
DIFFERENTIAL ELEVATOR CABLE TENSION IN POUNDS 
Fic. 12. Differential elevator cable ten- 


sion vs. center of gravity. 


for prescribed conditions of speed, 
power, c.g. position, gross weight, trim 
tab setting and surface deflection. Asa 
matter of interest, Fig. 12, showing a 
plot of differential elevator cable ten- 
sion (easily converted to hinge moments 
and stick forces) against c.g. position, is 
included. The c.g. calibration against 
differential elevator cable tension was 
determined in flight by flying over a 
range of known c.g. at a constant and 
known trim tab setting and constant 
air speed. It will be noted that the 
curves for the two different average 
gross weights tested appear as straight 
lines with the points showing little 
scatter for the particular trim tab set- 
ting used. Problems that the human 
pilot encounters in obtaining these data 
include the difficulty of applying a 
constant force for relatively long periods 
of time, especially when the force may 
reach a large magnitude. Perhaps such 
a means of indicating c.g. position in 
flight may be of some practical value in 
performance testing. These data empha- 
size the effect of c.g. position on stick 
forces and control surface deflection 
since the speed was constant. It can 
be used to illustrate the importance of 
proper c.g. position for low drag per- 
formance. 

Instrumentation used for stability 
and control tests with automatic con- 
trol includes airplane attitude pickups 
on the gyros, tension pickups on all 
primary control surface cables, posi- 
tion pickups on all control surfaces and 
tabs, a photorecording panel mount- 
ing, airplane attitude indicators for 
the roll, pitch, and yaw axes, air speed 
indicator, accelerometers, altimeter, 
r.p.m., manifold absolute pressure, 
manifold air temperature, carburetor air 
temperature, outside air temperature, 
engine torque indicator, and a clock with 
a sweep second hand. A special means 
can be provided to control surface 
movement automatically at any de- 
sired rates to any desired positions of the 
control surfaces or attitude of the air- 
plane. 


ELEVATOR CoNTROL FoRCES AND 
HincE Moments 


Control forces and hinge moments can 
readily be obtained from the differen- 
tial cable tensions by calculation or 
calibration. Their variations with de- 
flection are of interest both in strength 
analysis and in pilot reaction to stabil- 
ity. Possible procedures for flight-test 
determination of differential cable ten- 
sions versus elevator displacement under 
a number of conditions will be out- 
lined. In all of these flights the air- 
plane is prevented from turning about 
the roll and yaw axes by automatic 
control. 

(a) Shift the c.g. of the airplane in 
flight. Run the speed range at each 
c.g. position and record elevator motion 
and force for various trim tab settings, 
gross weights, and power. 

(b) Determine trim speeds for the 
range of elevator settings that can be 
obtained in the operational range of the 
airplane for constant powers, c.g. posi- 
tions, gross weights, and trim tab set- 
tings. The elevator servo may be 
used to lock the elevator at a predeter- 
mined position. Differential cable ten- 
sions can be obtained for the various 
air speeds and elevator positions at 
specified values of the other variables. 

(c) Maintaining level flight, vary the 
power through the power range, with 
an altitude pickup automatically con- 
trolling the elevator for a level flight 
path. Repeat for various c.g. positions, 
gross weights, and trim tab settings. 
Measure elevator position and force. 

(d) Maintaining constant air speeds, 
adjust the power through the complete 
range for various tab angles, c.g. posi- 
tions and gross weights. Air speeds 
can be automatically controlled if 
desired as previously illustrated in Fig. 


6. 

(e) At approximately constant air 
speeds, obtain elevator position and 
differential cable tension for specified 
c.g. positions, weights, power, 
and trim tab settings. The data should 
be recorded while the elevator control 
surface is continuously and automati- 
cally deflected over short periods of time 
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up to the development of limit load 
factors in the airplane or the control 
system. An accelerometer pickup 
might be added to the automatic con- 
trol to keep acceleration within allow- 
able limits. 

(f) In steady flight, suddenly moye 
the elevator to predetermined positions, 
record cable tensions and repeat at 
various air speeds, powers, trim tab 
settings, and c.g. positions. Here again, 
the range of maximum elevator posi- 
tions obtainable is limited by the air- 
plane or control system factors. 


Analysis of Results 


Control forces, hinge moments, and 
control surface position are of interest 
because of the need to know their 
magnitudes from the viewpoint of the 
control-system strength requirements 
and pilot strength and fatigue limita- 
tions. These data are also useful for the 
analysis of static stability, determined 
by plotting control force or hinge mo- 
ment against surface position and air 
speed. The functions of the automatic 
control in the procedures just enumer- 
ated are to control so as to avoid yaw 
and roll, to provide a steady force ap- 
plication to the elevator, to provide a 
means of operating the elevator at given 
rates of displacement, to permit rapid 
deflection to predetermined positions, 
and rapid return control. The auto- 
matic and precise control about the yaw 
and roll axes increases the accuracy of 
the data by eliminating deviations from 
steady flight about these axes and by 
permitting the test pilot to concentrate 
on the variables that directly affect the 
static longitudinal stability. 


Dynamic Longitudinal Stability 


The flight-test procedure for dynamic 
longitudinal stability is essentially the 
same with automatic control as that 
generally used with manual control. 
The airplane is trimmed for the desired 
speed and then a down-elevator signal is 
introduced to increase the speed by 
some increment. The elevator servo is 
unclutched and the variations in air 
speed, altitude, pitch attitude, elevator 
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Only six hours wide - with Cyclones 


Flying with Cyclone power, 
the Boeing C-97 transport in its 
six-hour record flight from 
Seattle to Washington proved 
once again: aviation’s military 
research benefits all aviation. 

The Cyclone 18's used in this 
new plane came from an accel- 
erated development program for 
the mighty Boeing B-29 Super- 
fortress. The result was a superb 
engine for high speed flight of 
heavy payloads of any type 


bombs, cargo or passengers. The 


VRIGHT POWERS 


record performances of the 
Lockheed Constellation and 
Martin Mars, likewise powered, 
bear this out. In fact, the Cy- 
clone 18 is the only engine of 
over 2,000 horsepower used in 
four-engined service airplanes of 
any type. Its constant service 
development thus keeps it well 
in advance of new operational 


requirements. 


WricHt AERONAUTICAL CORPORATION 


Paterson, New Jersey, U. S. A. 


TONNAGE OF THE AIR 


In the Superfortresses, too 


Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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Aircraft Engines 


A Division of 
CURTISS-WRIGHT CORPORATION 
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RECORDING 


position, and time are recorded during 
the oscillations that follow. A portion 
of the data plotted from an actual test 
using automatic control is shown in 
Fig. 13. 


Lateral Stability 


Referring to the tests outlined for the 
pDC-4, it will be recalled that in deter- 
mining lateral stability the airplane 
must be rolled with the ailerons while 
zero yaw is held with the rudder. In 
another case, the airplane is rolled into 
a bank allowing any degree of sideslip 
that may occur. In the first case, the 
automatic control would provide the 
rudder and elevator control necessary 
while the gyros are serving as attitude 
references. In the second, it would pro- 
vide the elevator control necessary while 
serving again as a reference. 


Aileron Hinge Moments and Stick 
Forces 


Aileron hinge moments and stick or 
wheel forces can be obtained for design 
purposes from differential aileron cable 
tensions in the cables of both ailerons 
to account for opposite displacement 
and possible differential action of the 
right and left ailerons. Difficulties 
arise, of course, in trying to obtain 
satisfactory values of differential aileron 
tensions. Several possible approaches 
suggest themselves: 

(a) Gradual and continuous deflec- 
tion of the ailerons can be made while 
differential cable tensions and aileron 
positions are recorded. The automatic 
control would be used to maintain the 
same headings within the range of rud- 
der correction available and the same 
angle of the roll axis to the earth refer- 
ence. Continuous reversal of the aileron 
controls at specified rates with the roll 
axis fixed in yaw and pitch can be used 
to permit larger roll angles to be de- 
veloped. This test would be run at 
various speeds, powers, gross weights, 
and predetermined attitudes. 

(b) Aileron displacement at desig- 
nated rates to predetermined posi- 
tions would make it possible to obtain 
hinge moment variations with angular 
accelerations and for various rates of 
roll. 

(c) Aileron force and deflection can 
be obtained by rolling at various rates 
into coordinated turns at selected 
speeds, powers, gross weights, and 
altitudes for analysis of actual aileron 
control forces that might be encoun- 
tered in normal flight operation. Curves 
of aileron hinge moment versus aileron 
position would provide indications of 
possible undesirable hinge moment re- 
versals and also provide a means of 
determining the required control sys- 
tem strength. 


Directional Stability 


(a) Rudder forces and hinge mo- 
ment coefficients for various combina- 
tions of rudder deflection, speeds, power, 
and rudder trim tab settings can be 
obtained by much the same technique 
as suggested for the ailerons. In fact, 
dual evaluations of single tests appear 
possible in both. The automatic con- 


trol is ideally suited to moving the 
rudder at a specified rate from neutral 
to maximum while holding the wings 
level within the limitation of aileron 
control and holding the indicated air 
speed constant. 

(b) Displacement at any desired 
rate to any desired position can be ac- 
complished while holding the wings 
level. Continuous recordings of force 
and position for both aileron and rudder, 
indicated air speed, and power could 
be taken for the various trim tab set- 
tings involved. 

(c) Coordinated turns at different 
rates could be made during which rudder 
force and position would be recorded as 
in similar tests for aileron forces. 

(d) Differential power on multien- 
gined airplanes provides an excellent 
means of setting up additional yaw con- 
ditions for similar rudder analysis. 


Control Effectiveness 


In evaluating the flying qualities of 
an airplane, it is obviously desirable to 
have some means of quantitatively de- 
scribing control effectiveness. Pilot im- 
pressions are usually more qualitative 
than quantitative. It has, therefore, 
been difficult to make comparisons. 
It is desirable to use nondimensional 
expressions based on accurate time, 
rate, and force measurements. 

In N.A.C.A. Technical Report No. 
715, Messrs. Gilruth and Turner® have 
shown that the helix angle (pb/2V), 
which expresses the lateral displace- 
ment of the wing tip in a given forward 
travel of the airplane, is the best meas- 
ure of aileron effectiveness. The av- 
erage pilot’s impression of the lateral 
control characteristics will be satisfied 
if an optimum value of helix angle can 
be obtained. To establish this criter- 
ion, airplanes were flown in straight-and- 
level flight at constant air speed. Then, 
after abruptly applying aileron control 
with the rudder locked, aileron forces, 
rolling and yawing velocity, air speed, 
and aileron positions were recorded. 
Tests were made for various aileron 
deflections at different speeds for vari- 
ous combinations of drag and power. 
It would appear to be desirable to make 
these tests with an automatic pilot 
whereby it would be possible to control 
the rate and amplitude of surface de- 
flection and use a gyro reference to 
measure the rolling velocity. 


Pitching Moment Coefficients 


Allen! included an interesting discus- 
sion on the “Effective Weight Moment” 
flight-test procedure for establishing 
pitching moments -and elevator angle 
versus moment coefficients. Another 
possible approach is through a time- 
motion study of the airplane in acceler- 
ated pitching motion where data are 
obtained by control surface displace- 
ment at known rates to given posi- 
tions. 

Displacement of the elevator can be 
made from neutral either way, from 
limit to limit, or from either direction 
to neutral. It is recognized, of course, 
that design load factors would limit the 
indicated air speed for any given deflec- 
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tion. Accelerometer elements could 
be used with the automatic control to 
limit the accelerations. If desired, 
remote indication from these elements 
could be provided in the cockpit. Con- 
tinuous recordings of surface position, 
airplane pitching attitude, time, air 
speed, altitude, acceleration, and power 
would be taken. Then, with the known 
moment of inertia of the airplane about 
its pitch axis, the value of the moment 
that caused the acceleration can be 
evaluated. This pitching moment 
would consist of moments due to the 
wings, the fuselage, the airplane damp- 
ing which is a function of pitch angular 
velocity, the power, propeller gyroscopic 
effect, and the landing gear and flaps 
when extended. A correction for pitch- 
ing moment due to pitching would ef- 
fectively reduce the combined moment 
to a static moment. This correction 
would probably be largely due to the 
horizontal tail and fuselage. 


Where: 

M’ = effective moment producing 

pitch acceleration 

AM, = pitching moment due _ to 
pitching (damping due to 
pitch) 

M~ = static pitching moment 

C, = pitching moment coefficient 

= moment of inertia about 
pitch axis 

c = average wing chord 

ap = angular acceleration in pitch 

n = angular pitching velocity 

q = dynamic pressure 

S = wing area 

t = time 


Then 
=1,_,a, = I,_, (dqi/dt) 
M = M’+ AM, 


and from the basie pitching moment 
equation: 


M = C,,cqgS 
C, = M/cqS 
Cr = [1,-, (dqi/dt) + AM,)/cqS 


Rolling Moment Coefficients 


A time and motion study of the air- 
plane during accelerated roll might 
provide the basis for an evaluation of 
the rolling moment coefficient. 

Rapid known rates of aileron dis- 
placements to predetermined positions 
(maintained for a sufficient period of 
time) could be used to determine ac- 
celeration due to those particular dis- 
placements. This could be done with 
a special control in the aileron circuit 
while using the autopilot to prevent ro- 
tation about either the yaw or pitch 
axis. From these data, a rational 
evaluation of rolling moment coef- 
ficients should be obtainable. 


Where: 
L’ = effective rolling moment 
L = rolling moment due to aileron 
deflection 
C, = rolling moment coefficient due 


to aileron deflection 


mcr 
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This is the twentieth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COme 


George Fayer, New York 


“Control of Aviation must not be concentrated 
in the hands of a few!” 


says CARLETON PUTNAM, President of Chicago and Southern Air Lines 


Member, United States Delegation (Adviser), International Civil Aviation Conference 


*f | WERYONE WONDERS what changes the Air Age will 

I, bring. The airplane is revolutionary. Travel by water 
has been slow. Travel by rail and highway has been 
roundabout. But travel by air is direct and has made even 
remote places accessible. So, we sense in the airplane an in- 
strument of extraordinary power to change our way of life. 

“If we are to obtain maximum social benefits from the 


dir Age, the development of flying must not be stifled 


Yes, Mr. Putnam, the air age will bring many changes, 
but before the air age revolutionizes the way we live in the 
U.S. A., aviation must be sold to the whole nation. And 
the first group to sell in this country is the “test pilot” 
market—the people who, in business or in private living, 
are habitually first to accept any change for the better. 


either domestically or internationally by restrictive gov- 
ernment policies. 

And control of aviation must not be concentrated in 
the hands of a few. We must make sure that a regulated 
but well diffused enterprise be allowed to breathe its dy- 
namic spirit into this industry now. Only then can air 
transport provide the largest field of endeavor to flying 


pioneers and make its full contribution to mankind.” 


This is the market aviation thinks of when it thinks 
of the more than a million TIME-reading families— 
who are America’s best prospects for planes and air travel 
— whose positions in American business make them the natur- 
al national vanguard for any programs aviation may set up— 
who vote TIME their favorite magazine 7 to 1 over the runner-up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 


TIME here gives them wider circulation 


in the name of 


AVIATION’S 
SILENT 


PARTNERS 


THE READERS 
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airplane span 

dynamic pressure 

wing area 

angular acceleration 

time 

rolling angular velocity 

I,-; = moment of inertia about roll 
axis 


b 
ar 
t 


dd 


From basic mechanics: 
L' =I 
L’ = I;_z (dp/dt) 


The resulting rolling moment L’ is es- 
sentially rolling moment due to aileron 
action minus rolling moment due to roll- 
ing of the airplane. 


Rolling Moment Due to Wing Rolling 

As the airplane rolls, a rolling moment 
develops due to the roll. It has been 
shown by Pearson and Jones in N.A.- 
C.A. Technical Report No. 635’ that 
this may be expressed as follows: 


Lrouing Ci, (pb/2V) qSb 


Rolling Moment Due to Tail Rolling 


Substitution of tail values of surface 
and span in the above equation discloses 
that the damping action of the tail is of 
negligible magnitude as compared to 
that due to the wing. 


= b3C = (b../4)* (C../4) 


where C and C, ure average values. 
Therefore, assuming the fuselage has 
negligible effect: 


L=L' + Lyoting 
L = dp/dt + Ci, (pb/2V) qSb 


This rolling moment may now be con- 
ventionally written as: 


L= CibqS 
Then equating: 
bgS 


_ Using the above equation for condi- 
tions encountered with various aileron 
deflections permits plotting of the rolling 
moment coefficient versus aileron dis- 
placements or differences in displace- 
ments on the two sides. 


Yawing Moment Coefficients 


The yawing moment coefficients may 
be evaluated in a manner similar to that 
employed for roll and pitch. The coef- 
ficients are based on the angular ac- 
celerations in yaw resulting from rudder 
movements to predetermined positions 
and then obtaining accelerations in 
yaw through time-motion studies of the 
airplane. 


Where: 
N’ = yawing moment producing ac- 
celeration 
N_ = static yawing moment 
AN = yawing moment, due to yaw- 


ing motion of tail, fuselage, 


nacelles, and propeller gyro- 
scopic action 

= static yawing moment coef- 

ficient 

dynamic pressure 

span 

wing area 

angular acceleration in yaw 

angular rolling velocity 


2 
| 


= 


tou 


I,_, = airplane moment of inertia 
about yaw axis 


Then from mechanics: 
N’ =I,_, a, and N = C, bgS 
Where: 
a, = (dr/dt). 


Yawing Moment Due to Yaw 


An equation for yawing moment due to yaw, published in N.A.C.A. Technical 
Report No. 635 is useful in obtaining an equation for the yawing moment coefficient. 


From the moment due to yaw: 


N yawing = (rb/2V) qSb (Cur + + AN 


The following can be developed: 


dr 


N = = N’ + Nyuving + AN = (4) + (23) (Cue + + AN 


and 


C, = ps 4 (3) qSb (Cre + AC.) + AN | 


By running tests through a range of air speeds, yawing moment curves for various 


rudder deflections could be obtained. 


CoNCLUSION 


It has been shown that the auto- 
matic pilot functions in much the 
same way as a human pilot in maintain- 
ing straight-and-level flight. The gyro 
stabilizers, amplifiers, and motors in 
the mechanical control are functionally 
similar to the eyes, brain, and muscles 
of the human pilot. The precision of 
even the most skillful pilot is affected 
by his reaction time, susceptibility to 
fatigue, ability to detect slight variations 
instantaneously, judgment, and muscle 
coordination. 

The automatic control on the other 
hand can detect deviations the instant 
they occur and immediately apply cor- 
rectional control action. Properly ad- 
justed, it will neither overcontrol nor 
undercontrol, but will fly the airplane 
straight-and-level or through any de- 
sired maneuver with all three control 
surfaces coordinated as desired. 
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To facilitate the prompt receipt of copies of the Journal and 
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editorial offices 30 days’ notice of any change of address. 
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THE TOUCH OF ‘TOM O RES 


INLINE FOR THE AIRLINES 


Here in this clean, compact package is power for the 
airplanes of tomorrow—airplanes that will knit to- 
gether the world’s growing network of airways. 


Latest in production of a long line of Ranger en- 
gines, the Ranger Twelve is ready to take its place 
as the efficient power plant for feeder line transports 
of the new air age. 

Constantly improved since its inception, Ranger 
Twelve is backed by fifteen years of Fairchild experi- 
ence in building aircraft engines. Its dependability 


is assured by Fairchild precision construction and a 


Division of Fairchild Engine and Airplane Corporation - 


heritage of careful research and engineering skill. 


Inline, aircooled, inverted; one of the few truly 
highspeed aircraft engines in existence, the Ranger 
Twelve delivers smooth power. The simplicity of its 
design can sharply reduce the airline operators’ in- 


spection and maintenance expense. 


Within its design, too, lies a promise . . .a promise 
for even greater efficiency and sleekness in new 
Rangers to come through that quality built into all 
Fairchild products, “the touch of tomorrow in the 
planes of today.” 
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I.A.S. Honors Night Meeting 


tae of the Office of Defense Transportation’s appeal to refrain from holding meetings and conventions 
requiring the use of transportation and hotel facilities, the Annual Honors Night Dinner of the Institute, 
scheduled to be held Monday, January 29, 1945, in the Grand Ballroom of the Hotel Waldorf-Astoria in New 


York City, was canceled. 


In place of the Honors Night Dinner a Local Honors Night Meeting was held at 8 p.m., on Wednesday, 
January 31, in the Auditorium of the Engineering Societies’ Building in New York. Three hundred Members 


and guests of the Institute from New York 
A Council Dinner for Guests of Honor 
The retiring President of the Institute, 

entation and acceptance of awards follow. 


from this account. 


and the local area attended the meeting. 

and the recipients was held prior to the meeting. 

Major R. H. Fleet, presided. Excerpts from the speeches of pres- 
All salutations and expressions of appreciation have been omitted 


Greeting by the President of the Institute 


Major Fleet: The Institute ex- 
tends to all our distinguished guests, 
Members, and friends a welcome to 
our Honors Night Meeting. When a 
request came from the Government 
that annual meetings that required 
the use of railroad transportation be 
canceled, the Institute made inquiries 
in Washington regarding its meeting 
which was scheduled to be held on the 
borderline of February 1. We were 
informed that the “patriotism” of 
organizations was to be their guide. 
After careful consideration by your 
Officers, Council, and other advisers, 
it was decided that, as the aircraft 
industry and profession was engaged 
100 per cent in the war effort, it would 
indicate its desire to comply with the 
Government’s request by canceling 
its Technical Sessions and its Honors 
Night Dinner usually held at the 
Waldorf-Astoria. 

I should like to read a letter received 
from the Office of Defense Transporta- 
tion: 


“Colonel Johnson has asked that 
I express this Committee’s apprecia- 
tion of the Council’s fine and patri- 
otic action in canceling your annual 
sessions. This is indeed, whole- 
hearted cooperation in our efforts on 
the home front.” 


The letter is signed Richard H. Clare, 


Major R. H. Fleet. 


Secretary, War Committee on Conven- 
tions. 

I hope you will all agree that the 
sancellation was in line with the Insti- 
tute’s desire to be helpful in every way 
possible to the war effort. 

I am glad to report that there are now 
funds available for buildings for the In- 
stitute in San Diego, Los Angeles, and 
New York. Gifts have been received 
from aircraft companies which will 


make it possible for the Institute to pro- 
vide facilities for the aeronautical pro- 
fession where engineers may meet and 
discuss their problems and where li- 
braries will be available for study and 
research. As soon as such construction 
is permitted, I am certain that the In- 
stitute will be able to render a service to 
its members worthy of the leadership 
they occupy in engineering. To the 
companies who have given so gener- 
ously to the Institute, I express our ap- 
preciation. 

Tonight we present honors to many 
outstanding leaders in aeronautics. 
They have been selected as recipients 
by impartial committees. They not 
only reward achievement and recognize 
work of pre-eminence of the recipients 
but encourage others to extend the 
boundaries of the aeronautical sci- 
ences. 

This year the Fellows of the Institute 
have chosen two distinguished engineers 
to receive the highest honor of the In- 
stitute—Honorary Fellowship. 

Sir Frederick Handley Page had 
planned to be with us to receive this 
honor in person. When informed of the 
change in our meeting date, he cabled 
that he could not be with us. Dr. 
Hunsaker, who is himself an Honorary 
Fellow and the first President of the 
Institute, will present the Honorary 
Fellowship. 


Presentation of Honorary Fellowship to 


Sir Frederick Handley Page 


Dr. J. C. Hunsaker: It is a great 
honor to be able to speak for the 
Fellows of the Institute who have, 
by their choice, selected for their 
highest honor Sir Frederick Handley 
Page of Great Britain for the year 
1944, 

I should like to say on my own behalf 
why it is such a pleasure to speak of Sir 
Frederick Handley Page. He was very 
kind to me when I was sent as a young 
man to England in 1913. He took me 


in hand because he was then a teacher 
and I was an embryo teacher. He was 
giving night courses in aeronautics at 
the technical school where he had been a 
student not so long before. 

He is not only a teacher, but he is a 
designer. We know the Handley Page 
bombers of the last war, the Handley 
Page transports that flew London—Paris 
in the period between wars, and the 
Handley Page bombers of this war. 
He is also an inventor. He must be a 
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financier also, because here is an exe 
ample of an engineer, teacher, and in- 
ventor who founded a business, built up 
the business, and yet did not lose control 
of it. Capital came into it and still he 
was not pushed out and this business 
grew and prospered. So he must be an 
industrial leader as well as an inventor, 
teacher, financier, and designer. 
Further than that, he is an interna- 
tionalist. He has traded with people all 
over the world. He has traded with us 
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This “big gun of electronics” is a sym- 
bol of Machlett's ability as a tube 


manufacturer. 


In this unique tube is found the high- 
est development of the basic require 
ments common to all electron tubes for 
whatever purposes. These are: 

The tube must be structurally sturdy, 
compact, and completely vacuum-tight. 

It must embody means for the accu- 


rate, effective and stable control of an 


electron stream. 


It must have adequate heat-dissipat- 
ing properties. 
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Big 
gun 


of 
electronics 


The difficulties of meeting these 
requirements are multiplied many times 
by each increase in size, design-com- 
plexity, and voltage. They reach an 
all-time high in this 2,000,000-volt d-c 
X-ray tube. 


When buying electron tubes, whether 
X-ray, oscillators, amplifiers or recti- 
fiers, look for the Machlett name as 
evidence of high technical achievement 
protecting your purchase. For information 
about available types of Machlett tubes 
write Machlett Laboratories, Inc 


Springdale, Conn. 


= The ML 880 isa 
§ radio oscillator 
tube for use in 
transmitters, and 

has ao maximum 
= output of 60KW. 


RAY TUBES SINCE 1898 
TODAY THEIR LARGEST MAKER 
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Col. Sir Vivian Gabriel (right) receives the certificate of Honorary Fellowship in the In- 
stitute for Sir Frederick Handley Page from Dr. J. C. Hunsaker. 


and again comes my personal connec- 
tion. I was on one side of the fence 
once and he was on the other, and we 
negotiated for certain patent licenses. 
It appeared later we had done a good 
job for our respective principals. 

Sir Frederick is also a man who has 
had time to help others, especially his 
professional colleagues. He has played 
a leading part in the development of 
The Royal Aeronautical Society and 
the British Society of Aircraft Construc- 
tors. I believe the Fellows chose to 
honor a man that appealed to each of 
them, because he has these several as- 
pects that I have outlined to you. 

Weare sorry he could not be here with 
us, but he has an able and distinguished 
deputy from the British Air Commis- 
sion in Washington. Sir Vivian, may 
I, on behalf of the Fellows of the In- 
stitute, hand to you, to give to Sir 
Frederick Handley Page, our certificate 
of Honorary Fellowship. 


Acceptance by Col. Sir Vivian 
Gabriel 


Sir Vivian Gabriel: I want first of 
all, if you will allow me, to express the 
great regret of Sir Richard Fairey that 
he was unable to be here this evening, 
as the Institute had invited him to be, 
to take on his shoulders the honor that 
your Institute has conferred on_ his 
friend and aviation confrere, Sir Fred- 
erick Handley Page. 

I think the aviators of the future will 
say of our times as was said of another 
past era, that there were giants in those 
days, and I think you will probably 
agree with me that both Sir Frederick 
and Sir Richard are among their num- 
ber It is a great thing, which does 


not always happen, to be able to recog- 
nize the giants while they are still 
with us, as the scientific foresight of this 
society has done. Sir Richard is al- 
ready one of that small and special 
group of them whom you have chosen 
for the honor of heading your procession 
of the aeronautical sciences as Honorary 
Fellows, and I know that he prizes the 
responsibilities and privileges of that 
position very highly. It is therefore a 
great disappointment to him to have 
been prevented from receiving this 
same honor on behalf of one who, I 
am sure I may say, even in the pres- 
ence of the many other giants who are 
here, is one of the world’s greatest air- 
plane constructors, whose name will al- 
ways live in the history of aeronautic 
progress. 

It is only in this way that I am here 
this evening. Your President and Sir 
Richard both asked me to take his 
place, but, if I may say so with all re- 
spect to them, it does seem to me, as it 
must to you also, something like an 
anticlimax to descend from the heroic 
proportions of a Fairey or a Handley 
Page to a Lilliputian like myself who, 
most ironically, was for many years 
occupied as an antiaircraft engineer 
more with the destruction of aircraft 
than with their construction. On the 
face of it, therefore, I would seem to be 
very antithetic to the object of your 
Institute—the advancement of the 
science and art of aeronautics—and I 
feel that I really ought to be ostracized 
by this august assembly, but the sym- 
metry of opposites is an essential theme 
of all of us, and, whether aircraft or 
antiaircraft engineers, we are all at any 
rate dealing with the same subject, that 
on which you are engaged, this last 
great extension of the human faculty to 


that of birds and angels, which men 
have aspired to in all ages. 


If Handley Page himself had been 
here, as had been hoped and as he had 
hoped himself, you would doubtless 
have heard something of the wing slots 
and the heavy bombers. If Fairey 
had been here with him, there might 
also have been some of those brilliant 
aeronautic scintillations that always 
illumine us when these two masters got 
together and, as old Aristophanes said of 
would-be birdmen in the fifth century 
B.C., try “their wings in due order to 
set, so that both for land and for sea the 
wings that he wants you can get.” 


In the absence of these protagonists, 
however, and in the presence of the 
highest representatives of both your sci- 
ence and your art, it is not for me even 
to whisper to you the song of Handley 
Page, and all I can do is to express to 
you his great gratification and his ap- 
preciation of the high honor you have 
done him, the highest that you have, 
and through him to British aviation and 
The Royal Aeronautical Society, as 
President of which he was proud to have 
been of some assistance to this Institute 
in its early days. 


I know, too, that Sir Frederick Hand- 
ley Page recognizes this honor also as 
another token of British-American fel- 
lowship in aviation, and that British- 
American unity of aim and action on 
which the whole future of the world de- 
pends and that will mark a real epoch 
in that holistic evolution by which all 
progress comes. 


With your permission, I will read a 
telegram that Sir Frederick sent last 
night. He says: “I much regret my 
inability to be present in person to re- 
ceive the honor that you have conferred 
on me and which I regard as forming one 
more link of friendship between our two 
countries and between the Institute and 
The Royal Aeronautical Society. 
United as we have been in our effort to 
produce means of destruction in order 
to win the war, when victory comes, 
may aviation, our common interest, 
serve to unit us even more in our efforts 
to make secure the peace which we hope 
will follow.” 


Major Fleet: The second honor of 
the evening goes to oné of the found- 
ers of the Institute. He gave it the 
name ‘Institute of the Aeronautical 
Sciences” and, by his broad concep- 
tion of the possibilities of its scope, 
broadened its activities from that of 
an aeronautical engineering group to 
one that spreads its interest over 
many associated branches of science. 
His continuous interest in the work of 
the Institute has been helpful to all of 
us. We have asked another Past- 
President of the Institute to present the 
Honorary Fellowship to Dr. Edward P. 
Warner. T. P. Wright has rendered a 
great service to the war effort in Wash- 
ington and is now in a position to use 
his great talents and wide experience to 
prepare civil aviation for the great fu- 
ture that we know lies ahead. 
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IMPORTANT REASON 


WHY THOMPSON BOLTS COST MORE MONEY 


S. FOR SIZE and type for type, it might be difficult to tell 
at a glance the difference between a Thompson Bolt and 
any other... 


But take, say, the job a wing-attaching bolt has to do, or a 
motor mount bolt, or a landing gear bolt—any really tough 
job on aircraft. Then investigate the engineering, processes 
and equipment that go into making Thompson bolts . . . have 
your laboratory test them out in every way ... check their 
strength, precision and finish against any other... and 
finally, compare them to the requirements of the job . . . and 
you'll see a difference in bolts that will open your eyes! 


In that difference lies the reason why Thompson Bolts cost 
more. The extremely high quality Thompson builds into every 
bolt with all the care and skill modern methods, materials 
and equipment can provide naturally adds to the manu- 


sent without obligation on request. Write for your copy today. 


COAST 


The story of Thompson quality in bolt manufacturing is contained in an illustrated 16-page brochure, 


PL BELL, 


facturing cost. But when you buy these bolts there’s no ques- 
tion about the safety and efficiency of your bolt installations, 
and minimum risk to your investment. 


For your aircraft bolt application, plan to use the precision- 
made, close tolerance bolts that prompted one aircraft 
manufacturer to say, ”... it is better to forget the term 
‘bolts’ and think of these items as precision aircraft parts.” 
They are made at Thompson in a wide range of special and 
NAS types, including all or any kind of oversizes. They are 
produced to standards far above the usual, and none—we 
honestly admit—can compete in price with ordinary types. 
Can we help you solve your bolt problem? Our engineering 
staff will be glad to provide further details or make specific 
recommendations. Write Thompson Products, Inc., WEST 
COAST PLANT, Bell, California. 
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LAS HONORS NIGHT MEETING 


Presentation of Honorary Fellowship to 


Edward Warner 


Mr. T. P. Wright: This year the 
award of Honorary Fellowship is 
made to an American for whom no in- 
troduction is necessary to anyone 
having any connection with aviation, 
either in this country or abroad. 

Honorary Fellowship in the Insti- 
tute is made for outstanding achieve- 
ment in aeronautics; , for pre-eminence 
in some field of the art of aviation or the 
science of aeronautics. This year’s re- 
cipient, Dr. Edward P. Warner, can 
qualify in any one of a number of fields. 
The mere listing of the activities in 
which he has been engaged in aeronau- 
tics and his performance in the numer- 
ous branches of aviation would, I fear, 
take longer than should be allotted to 
the presentation. 

Scholastically, Dr. Warner was grad- 
uated from Harvard in 1916 with a de- 
gree of Bachelor of Arts and the follow- 
ing year with a Bachelor of Science. 
During the first World War he gave sev- 
eral courses in aeronautics at the Massa- 
chusetts Institute of Technology. He 
received his Master’s Degree at M.I.T. 
in 1919, and instructed in aeronautics 
at that institution as an Assistant Pro- 
fessor from 1920 to 1924 and as a Pro- 
fessor from 1924 to 1926. 

Edward Warner has been associated 
with the scientific aspects of aeronautics 
ina great many ways, both in this coun- 
try and abroad. For example, his as- 
sociation with the National Advisory 
Committee for Aeronautics dates from 
1919 when he was Chief Physicist. In 
1920 he was Technical Attaché in Eu- 
rope and, subsequent to 1929, has been 
a member of the main committee and of 
the Aerodynamics Subcommittee, hav- 
ing been Chairman of the latter body 
for part of that time. 

In the literary field Dr. Warner has 
also contributed copiously. It will be 
recalled that from 1929 to 1935 he was 
editor of Aviation magazine. He is 
author of several books on the design of 
aircraft and on aerodynamic principles, 
together with innumerable scientific 
and engineering papers dealing with 
aeronautics. He delivered the Wilbur 
Wright Memorial Lecture before 
The Royal Aeronautical Society in 
1943. 

Although during most of his career he 
has served in scholastic or Governmental 
positions, in the middle thirties he set 
up on his own as a Consulting Engineer, 
and he participated extensively in the 
design supervision of the large four- 
engined transport plane now most 
widely used on the military air lines of 
the world. He is a Fellow and founder 
member of the Institute of the Aeronau- 
tical Sciences; is an Honorary Fellow 
of The Royal Aeronautical Society; 
recipient of the Aero Club of France 
award in 1927; was a recipient of the 
Wright Brothers Medal from the Society 
of Automotive Engineers in 1932; and 
Was awarded the distinction of Honorary 


Doctor of Science by Norwich Uni- 
versity. 

For some time Dr. Warner has been 
engaged in Government work, appre- 
ciating the need for, and effectively 
demonstrating the benefits of, the engi- 
neer’s approach to the many technical 
problems involved in aeronautics from 
the Government standpoint. His first 
position in a public capacity was as 
Chairman of the Massachusetts State 
Board of Aeronautics in the early 1920’s. 
He was a member of the President’s 
Aircraft Board in 1925, and Assistant 
Secretary of the Navy for Aeronautics 
from 1926 to 1929. He was a member of 
the American delegation at the Inter- 
national Civil Aeronautics Conference 
in Washington in 1928 and, again, in 
Chicago in November of last year. He 
was Vice-Chairman of the Federal 
Aviation Commission in 1934 and 1935 
and was appointed a member of the 
Civil Aeronautics Authority in 1939. 
At the time of the President’s reorgani- 
zation of that body, he became Vice- 
Chairman of the Civil Aeronautics 
Board and he holds this position at the 
present time. 

In addition to this long list of achieve- 
ments, honors, and contributions to the 
art, he has retained active interest in 
world affairs, being well-known through- 
out Europe on matters affecting man- 
kind in general, as well as those pertain- 
ing specifically to aviation. 

On behalf of the Institute I present 
the certificate of Honorary Fellowship 
to Dr. Warner. 


Acceptance by Dr. Warner 


Dr. Edward P. Warner: I am very 
grateful to the Fellows of the Institute 
for their action. Honorary Fellow- 
ship is a distinction of which any stu- 
dent of aeronautics would be im- 
mensely proud, and certainly I am no 
exception. As I look about this room 
and see here so many whose personal 
contributions to aeronautical science - 
have been so large, I am obliged to 
presume that I must be receiving the 
reward of longevity and variety of 
employment. 

I have had the privilege of association 
with the aeronautical arts for 34 years. 
Some of you here have been at it longer; 
but the time has been long enough to let 
me observe a considerable amount of 
history. 

There stands out most notably the ex- 
ceptional quality of the band of men 
who chose to be pioneers in aeronautical 
science and industry. They were young 
men then—most of them in their early 
twenties—who had the resilience to ac- 
cept the public scorn, mingled with 
public derision, that still greeted any 
mention of “flying machines” 6 years 
after Kitty Hawk. Many of them are 
still active—no longer so young—still 
leaders. It is, I believe, remarkable 
that so large a proportion of the pio- 
neers should have grown to keep pace 
with the growing need, meeting new 
responsibilities as they arose—keeping 
their outlook fresh—remaining in the 
van. 

It has, on the other hand, been note- 
worthy that even in this new and dra- 
matic field the dragging force of human 
inertia persists. The past 30 years sup- 
ply far too many cases of new ideas 
that were not only proposed but proved 
in the laboratory but which still lay 


Edward P. Warner (right) receives his certificate of Honorary Fellowship in the Institute 
from T. P. Wright. 
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It’s the cup—the outer race or roll 
track—of a high-precision roller 
bearing. And it’s made from Repub- 
lic Electric Furnace Steel — because 
the manufacturer insists upon the 
finest steel his money can buy. 


Top quality is one reason. Anti-friction 
bearings must be uniformly high in 
strength to resist tremendous strains 
—high in hardness to resist wear. 


But there’s another reason—a very 
important one. In the manufacture of 
these cups, more than 20 individual 
operations are climaxed by honing 
to a smoothness of approximately 3 
micro-inches (3/1,000,000ths of an 
inch). Hence the steel must be free 
from minute imperfections to insure 
against rejection at final inspection 
—loss of material and labor—exces- 
sive manufacturing costs. 


Republic Electric Furnace Steels are 
as CLEAN and SOUND as the most 
modern furnace practice and longest 
experience can make them. They’re 


consistently UNIFORM, too—in phys- 
ical, chemical, hardenability and per- 
formance values. And because they are 
homogeneous and free from practice- 
upsetting variables, they enable manu- 
facturers to derive the greatest pos- 
sible benefits from mass production. 


By using Republic Electric Furnace 
Steels, engineers can predetermine 
product quality—because the close 
control possible only in electric fur- 
mace melting permits accurate “‘tar- 
geting” to narrowest specifications. 


Today, these fine steels are helping 


REPUBLIC 


to make possible the world’s finest 
fighting machines—helping toachieve 
miracles in performance and produc- 
tion. Tomorrow, they will help man- 
ufacturers of peacetime goods to offer 
customers more for their money. 
Why not prepare for tomorrow NOW 
by learning just how Republic Elec- 
tric Furnace Steels can help YOU? 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department : Chrysler Building, New York 17,N.Y. 


[REPUBLIC 


“ 
lor 
we 
= the 
tes 
gel 
in 
ud 
pre 
7 me 
an 
hat ca 
0 
aN stu 
=7 
~~ al ti 
na 
els 
he 
an 
th 
pl. 
ARace Track Tuan @ 
fa 
mi 
ar 
m 
as 
m 
q 
ca 
WI 
in 
pl 
of 
ae 
fe 
be 
Vas el: 
= hs 
al 
b 
né 
LECTRIC FURNACE STEELS 
4 
i 


LAS. HONORS NIGHT MEETING 45 


long dormant while fanciful objections 
were conjured up to spare the objectors 
the pain of changing their practices. 
Such resistances seem less apparent 
now, and that is testimony to the pro- 
gressive pervasion of the aeronautical 
world by the scientific spirit. The de- 
sire to know—to put the new idea on 
test to make specific measurements and 
get specific answers—has made increas- 
ing headway against inertia and prej- 
udice. 

That struggle is omnipresent. The 
progressive substitution of scientific 
method for and in technology 
is the technologic parallel of the mental 
attitudes of Jeffersonian liberalism and 
its nineteenth century successors. Prog- 
ress is made, whether in technology or 
in statecraft, where reason is freely ap- 
plied and where decision is based upon 
the open-minded consideration of all 
pertinent facts. Where prejudice and 
sterile opposition to change are in the 
ascendant, technologic progress stops, 
and the state is threatened—not be- 
cause the safety of the state depends 
upon material advance but because 
both depend upon the willingness to 
study and to learn. 


We have made great progress, in the 
last 40 years, in the application of ra- 
tional methods to the solution of aero- 
nautical problems. I believe we may 
clam to have gone farther in that 
direction than any other consider- 
able branch of technology. We may 
help to save the world by our ex- 
ample. 

More and more of the members of 
this Institute will be called upon to 
play a personal part in applying the ex- 
ample. As the capacities of aircraft be- 
come more and more a determining 
factor in the destinies of mankind, the 
men who know what those capacities 
are and who can estimate what they 
may become are more and more needed 
as counselors of the State. When states- 
men can say such things as that “the 
question now is whether the human race 
can continue to exist in the same world 
with the bombing plane,” no one can be 
indifferent to the ways in which the air- 
plane is to be applied in peace. Least 
of all can we who are members of the 
aeronautical community display indif- 
ference. 


In the past, one has heard engineers 
say that their sole concern is to build 
better airplanes—that what is done 
with them, for good or evil, is somebody 
else’s business. That is not good enough 
now. The world is full of people who 
have learned to think of aviation as an 
almost unmixed evil. It lies before us 
to do all that is in our power to erase 
that dark image and replace it with a 
brighter one. 


For 40 years, the leaders of the aero- 
nautical sciences and the industry have 
been rising to new opportunities. Now 
that a degree of maturity has been at- 
tained and aeronautics stands in the 
very center of public interest—a symbol 
of public anxieties and hopes for the 


future—still broader responsibilities 
beckon. 


Major Fleet: To Dr. Warner and 
Mr. Wright, two of the most compe- 
tent aeronautical engineers in the 
world, we give our appreciation. I 
might add that this year in May Mr. 
Wright will give the Wilbur Wright 
Memorial Lecture in London. We 
know that it will be as great a con- 
tribution to aeronautical knowledge 


as the lecture given there by Dr. 
Warner 2 years ago. 

And now we present the Awards given 
each year by the Institute. How 
could anyone introduce George Lewis 
to any aeronautical group? All I will 
say is that we are proud of his great 
service as President of the Institute and 
know no one who could so fittingly pre- 
sent The Sylvanus Albert Reed Award. 


Presentation of The Sylvanus Albert 
Reed Award 


Dr. George W. Lewis: The Syl- 
vanus Albert Reed Award is given each 
year by the Institute for a notable con- 
tribution to the aeronautical sciences 
resulting from experimental or theoreti- 
cal investigations, the beneficial in- 
fluence of which on the development of 
practical aeronautics is apparent. 

The award is made this year to Mr. 
Fred E. Weick. It affords me a great 
deal of personal pleasure to present to 
Mr. Weick The Sylvanus Albert Reed 
Award, since many of his accomplish- 
ments in the field of aeronautical research 
were undertaken and completed while 
he was a member of the technical staff 
of the Langley Memorial Aeronautical 
Laboratory of the N.A.C.A. His con- 
tributions to the technical science of 
aeronautics have been many, and I 
shall mention just a few of the most im- 
portant of such contributions that have 
had a profound effect on the technical 
development of modern aircraft. 

His early research activities for the 
N.A.C.A. were in the field of propeller 
research where he made notable con- 
tributions to the propeller art and later 


gathered together results of his re- 
searches in the form of a textbook on 
propeller design. 

Mr. Weick spent the years from 1925 
to 1930 at the Langley Memorial Aero- 
nautical Laboratory and was engaged 
largely in researches leading to reduc- 
tion of aerodynamic drag. He played a 
large part in the development of the 
N.A.C.A. cowling, which changed in a 
year the performance of all airplanes 
powered with radial air-cooled engines. 

His next investigation that has had a 
permanent effect on airplane design 
is the study of the optimum location of 
the engine nacelle on multiengined air- 
planes with reference to the wing. 
The results of this investigation are 
evidenced in every multiengined air- 
plane that is now flying. 

Mr. Weick left the Committee for a 
short period and became Chief Engi- 
neer of the Hamilton Standard Propel- 
ler Company; but in a few years he re- 
turned to the Committee, and his re- 
search efforts were devoted to the 
improvement of safety and control of 
the light airplane. As a result of this 


Dr. George W. Lewis (left) congratulates Fred E. Weick on receiving The Sylvanus Albert 
Reed Award for 1944. 
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Starting in a screaming dive at 8,000 feet this P-51 
Mustang pilot is hurling his winged javelin at a Jap ar- 


tillery position. Right now he is travelling so fast that 
anti-aircraft guns cannot even follow him. He is in an 


Javelin 


80 degree dive. His pull-out will be at ‘rhubarb height.” 
This is one of the most accurate forms of bombing. The 
strain on both plane and pilot is terrific, but the P-51 

Mustang can take it like American pilots can dish it out. 


North American Aviation Sets the Pace 


PLANES THAT MAKE HEADLINES... the P-51 Mustang fighter ( A-36 fighter-bomber), B-25 and PB] Mitchell bomber, the 
AT-6 and SNJ Texan combat trainer. North American Aviation, Inc. Member, Aircraft War Production Council, Inc. 
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ALBERT REED AWARD 
FOR A NOTABLE CONTRIBUTION 'TO ‘THE 
AERONAUTICAL SCIENCES RESULTING FROM 
EXPERIMENTAL OR THEORETICAL INVESTIGATIONS, 
THE BENEFICLAL INFLUENCE OF WHICH ON THE 
DEVELOPMENT OF PRACTICAL AKRONAUTICS 
IS APPARENT. 
THE FELLOWS OF THE INSTITUTE OF THE AERONAUTICAL 
SCIENCES HAVE SELECTED: 


FRED E. WEICK 


TO RECEIVE THE AWARD FOR ‘THE YEAR 


FOR HIS CONTRIBUTION TO THE DEVELOPMENT 
OF TRICYGLE LANDING GEAR AND 
THE TWO CONTROL NON-SPINNING AIRPLANE ' 


INSTITUTE OF THE AERONAUTICAL SCIENCES ING 


flat 
AL 


study, Mr. Weick is the author of 
many papers on high-lift devices, con- 
trol characteristics, stability, and the 
spinning of aircraft. 

In 19385 Mr. Weick undertook the 
successful study of tricycle landing 
gear, and in that year, with some of his 
associates, he constructed an airplane 
embodying the stable tricycle landing 
gear, the simplification of operation by 
the elimination of the rudder as a sepa- 
rate control. By the elimination of 
up-elevator control and a special design 
of vertical tail, he prevented spinning. 

In 1936 Mr. Weick accepted a position 
with the Engineering and Research Cor- 
poration and designed a new airplane 
following the principles that have been 
80 satisfactorily proved in the W-1. 
This new airplane has been eminently 
successful and has a splendid record. 
It is a great pleasure to me to award to 
Mr. Weick The Sylvanus Albert Reed 
Award for his contribution to the de- 
velopment of the tricycle landing gear 
and the two-control nonspinning air- 
plane. 


Acceptance by Mr. Weick 


Mr. Fred E. Weick: The Reed 
Award is an honor that I greatly ap- 
preciate. I value it particularly be- 
cause it represents the view of the 


AWAKD THUSTRRS: 


Fellows and the Honorary Fellows of 
the Institute—leaders in the aero- 
nautical sciences. 

My work along the line of simpler 
flying, as you can see from what Dr. 
Lewis has told you, has not been mine 


Presentation of The 


Major Gen. David N. W. Grant: 
The presentation of The John Jeffries 
Award of the Institute of the Aeronau- 
tical Sciences to Air Marshal Sir Har- 
old Whittingham is a fitting and 
timely recognition of his distinguished 
contributions to the advance of avia- 
tion. I warmly appreciate the per- 
sonal privilege of presenting Sir Har- 
old to you, for he has been my loyal 
friend through 5 eventful years. I 
am sure he will agree that our associa- 
tion has been an example of that co- 
operation and mutual understanding 
which makes possible the successful 
action of two allies. 

I should mislead you and misinform 
you if I were to single out any one ac- 
complishment of Sir Harold as the basis 
of this award. His wide range of in- 


alone but has been in connection with 
various organizations or groups. It 
was given a good start by my old friend 
and mentor, Dr. Lewis, and the 
N.A.C.A. when they made available the 
facilities for research work. 


The next step was made by the group 
of coworkers who helped me build an 
experimental airplane in the one-car 
garage in back of my house. The De- 
partment of Commerce then furthered 
the development by purchasing the air- 
plane, by getting the N.A.C.A. to make 
official tests on it, and by having more 
airplanes made to specifications along 
the same order. 

The adaptation of the tricycle landing 
gear to large airplanes was then aided 
by trials on the Douglas Dolphin, made 
jointly by the Douglas company and 
the Army Air Services. 

Finally, the reduction to practice for 
private aircraft was made through the 
joint efforts of Mr. Henry Berliner and 
my other associates at the Engineering 
and Research Corporation. 

It is with the understanding that it 
recognizes the total contribution of all 
concerned that I gratefully accept this 
Reed Award. 


Major Fleet: The Royal Aeronau- 
tical Society has bestowed so many 
honors on Americans that the Insti- 
tute is always happy when it can 
honor an Englishman. Tonight we 
take great pleasure in honoring not 
only an officer of the Royal Air Force 
but that part of the medical profession 
which specializes in aero medicine. We 
are fortunate in being able to have the 
presentation made by Major Gen. 
David N. W.Grant. His great leadership 
in the medical branch of the Army Air 
Forces has been notable, and no one 
could present The John Jeffries Award 
as well. It is appropriate and fitting 
that an award bearing the name of an 
American who won fame in England 
should go to a distinguished son of 
Britain. 


John Jeffries Award 


terests, his tireless energy, his boundless 
curiosity, and his numerous contribu- 
tions prevent me from limiting him to 
any ordinary accomplishment. When- 
ever it was possible for medical science 
to increase the health, fitness or effi- 
ciency of men in flight, this phenomenal 
native of the versatile North Coun- 
try has applied his extraordinary gifts. 

I need not remind an audience such 
as this of the technical and tactical de- 
velopments that fitted the Royal Air 
Force to fight off the aerial hordes of the 
Huns and save Britain as an island 
frontier of democracy. It is needless 
also to remind anyone in the civilized 
world of the heroism and courage of the 
young men who have fought these bat- 
tles. But many may be unaware of the 
role played by our distinguished guest 
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ELECTROL’S 
SELECTOR 


VALVE 
FOR AUTOMATIC 
PILOT 


Another Electrol “first” —the new Selector Valve #281 for Auto- 
matic Pilot. This highly efficient valve is a triumph in slide valve 
design. Weighing only 22 ozs., it is a unique on-off Selector with 
a self-contained bleed for the discharge of all air from the pilot 
hydraulic system. 

Although barely out of its cradle, Two Eighty-one is being 
adopted by the Armed Forces in ever increasing quantities. Write 


for details. 


ELECTROL INCORPORATED, KINGSTON, NEW YORK - HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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Major Gen. David N. W. Grant (right) congratulates Air Marshal Sir Harold E. Whitting- 
ham on receiving The John Jeffries Award for 1944. 


in enabling the aircrews of the R.A.F. 
to fulfill their missions. 

It was natural for Sir Harold to see, 
in the newly formed Royal Air Force of 
1919, an opportunity for medical science 
to aid in the advancement of aviation. 
Trained as he was in research, he had the 
scientist’s vision of new technical de- 
velopments that would place new 
stresses on the human body. Pathologist 
that he was, he anticipated the harmful 
consequences of those stresses and pre- 
pared to meet them. 

To this fortunate combination of his 
interest and training the Royal Air 
Force owes much of its ability to fly 
modern combat aircraft and to travel 
swiftly but safely to distant parts of the 
world. As an authority in tropical 
medicine and hygiene, he has formulated 
the policies that preserved the health of 
aservice in which a new means of trans- 
portation made possible rapid move- 
ment and broke down geographic bar- 
ners to the spread of disease. As a 
research scientist, he had the foresight 
tocreate the now famous R.A.F. Physio- 
logical Laboratory for aiding fliers to 
overcome those human limitations that 
restrict men in the use of the engineering 
marvels that you gentlemen and your 
English colleagues offer to the frail and 
human body. 

_ Blessed with a genius for human rela- 
tions, Sir Harold has been remarkably 
successful in securing the best scientific 
and professional talents of Great Britain 
for the solution of these and other prob- 
lems. The creation of the Flying Per- 
sonnel Research Committee, composed 
of experts in all fields of medicine, is one 
of his achievements, and from this 
gtoup he has drawn information that is 
of inestimable value to the present and 


future of aviation medicine. The high 
quality of his staff of medical consult- 
ants is a tribute to his sound judgment 
and skill in mobilizing medical science 
for the needs of fliers. 

I would be less than grateful if I did 
not add to this brief statement of Sir 
Harold’s contribution to the Royal Air 
Force my acknowledgment of his aid 
to the U.S. Army Air Forces. The rela- 
tions between our two services have 
been so close that enumeration of such 
assistance is impossible. On this oc- 
casion one will suffice. 

Here was a problem in human con- 
servation of first importance requiring 
the humane interests and administrative 
skill so characteristic of Sir Harold. 
His accomplishment in this instance is a 
dramatic tale of organization, training, 
and equipment of all the agencies of 
modern science coordinated and directed 
to the survival, search, and rescue of 
fliers. Thanks to the spirit of helpful- 
ness with which R.A.F. medical officers 
received our flight surgeons, the Eighth 
Air Force was’ able to study and utilize 
the British air-sea rescue methods with 
the result that savings of American 
fliers ditching in the Channel was in- 
creased from less than 1 to more than 
32 per cent by the end of 1948. 

Wherever democracy is prized, men 
will pay tribute to the heroic stand of 
Britain and to the gallant men of the 
Royal Air Force. They could not have 
achieved their splendid record without 
the zealous guardianship of the health 
and efficiency of its airmen provided by 
their Medical Services. 

I have the honor to present The John 
Jeffries Award to the guiding spirit and 
Director General of those Services, Air 
Marshal Sir Harold Whittingham. 


Acceptance by Air Marshal Sir 
Harold Whittingham 


Air Marshall Sir Harold Whitting- 
ham: I wish to acknowledge the 
great honor that the Institute of the 
Aeronautical Sciences has paid me, 
and the Service to which I belong, in 
selecting me for The John Jeffries 
Award for 1944, in the train of such 
pioneers in Aviation Medicine as 
Col. Harry G. Armstrong, Dr. Louis 
H. Bauer, Dr. Edward C. Schneider, 
and Brig. Gen. Eugen G. Reinartz. 

I am only too conscious of the fact 
that I am the proud recipient of this 
honor by virtue of my position as head 
of that fine band of Royal Air Force 
medical scientists whom I have the 
privilege to direct. 

Being naturally interested in the great 
American doctor in whose illustrious 
name I am being honored tonight, I 
find, from studying his history, that 
John Jeffries, of Boston, is an example 
of a type that never fails to emerge in 
American history, a man of vision, a 
modernist much in advance of his time, 
as were Benjamin Franklin and Abra- 
ham Lincoln. 

Settled for some time in England after 
the War of Independence, Jeffries, a 
keen meteorologist, was the first medical 
man to study aviation medicine. In 
November, 1784, at his own expense, 
he made a balloon ascent over London 
with the French aeronaut, M. Jean 
Pierre Blanchard. By this means was 
obtained the first record of scientific 
data of free air at 9,000 ft. above sea 
level. It can also be claimed that John 
Jefiries was the first man to drop leaf- 
lets from the air, having conceived the 
quaint notion of dropping greeting 
cards to his many admirers below during 
his flight over London. 

In January, 1785, Jeffries and Blan- 
chard made their epic balloon flight 
across the English Channel, reaching the 
coast of France within 2 hours, after 
jettisoning practically all their equip- 
ment, scientific and otherwise, including 
most of their own clothing. Within 
another hour they landed near the his- 
toric Field of the Cloth of Gold. After 
being feted at Calais and Paris, Jef- 
fries returned to England and was made 
Warden of the Cinque Ports, an honor 
granted only to specially distinguished 
men; the present holder being our 
Prime Minister, Mr. Winston Churchill. 

Fortunately, the liaison in matters of 
aviation that existed between our two 
countries some 160 years ago, inaugu- 
rated by Dr. John Jeffries, has been ex- 
tended during recent years in propor- 
tion to the remarkable progress made in 
aeronautics. Early in 1939, I had the 
privilege and pleasure of visiting the 
United States to see the highlights of 
aviation and its associated researches. 
I returned to the United Kingdom de- 
termined to build up, as far as was in 
my power, an aviation medical research 
organization much on the lines of Wright 
Field, where the aeronautical engineer 
and other scientists work as a team with 
those engaged in the physiology of flight. 
The urgent problem was to fit the ma- 
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Magnesium . . . lightest of all structural metals . . . 
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chine to the man, instead of the other 
way round, as had so long been the case 
because of insufficient cooperation be- 
tween the engineering and medical 
groups. That was a defect which this 
Institute has done much to eradicate. 

Since 1939, there has been the closest 
and happiest liaison between British 
and American research centers and 
workers, both service and civilian, in- 
cluding your National Research Coun- 
cil. To our mutual benefit, members of 
research groups from both countries 
have visited each other, and continue 
to do so, to study and discuss various 
problems first hand. Thus, on either 
side of the Atlantic and in the field, 
America, Britain, and Canada have 
pooled their knowledge and resources 
in aviation medicine to improve the 
comfort and efficiency of those engaged 
in flying during training and on opera- 
tions. 

Among the problems investigated, in 
order of their occurrence, have been 
the following: 

How to provide an adequate supply of 
oxygen, with the maximum of comfort, 
at all oxygen-requiring heights under 
the most adverse conditions. 

How to protect air crews against cold 
and the occurrence of frostbite, which 
has now been reduced to negligible pro- 
portions (1 case in 2,000 bomber sorties 
—that is, 1 case in 12,000 individuals 
engaged in these sorties) by the provi- 
sion of suitable clothing, particularly 
electrically heated garments. 


How to prevent blacking out in com- 
bat during high acceleration without 
interfering with pilot-readiness, active 
movements, and performance under 
all climatic conditions. 

How to guard the eyes against the 
glare of the sun and searchlights without 
reducing the field of vision or visual 
aduity, and how to obtain and main- 
tain the optimum night vision under 
various flying conditions. 

How to deal with such stratosphere 
problems as the prevention of bends, 
the physiologic requirements in pres- 
sure-cabin design and development, 
including explosive decompression and 
bailing out from aircraft at altitudes 
over 30,000 ft. 

How to lessen fatigue, which is such 
a potent factor in the causation of air 
accidents. 

How to improve intercommunica- 
tion, because poor intercommunication 
leads to fatigue and many errors, es- 
pecially during the height of air opera- 
tions. 

How to protect those in cockpits and 
cabins of aircraft against the possible 
entry of noxious substances, such as ex- 
haust gases or hydraulic fluids. 

How to prevent airsickness, particu- 
larly among the paratroops. 

In addition, a considerable amount of 
research and development has taken 
place in connection with air-sea rescue 
and, last but not least, the evacuation 
of casualties by air. 


The U.S. Army Air Forces has done a 
stupendous job in this global war in 
evacuating casualties by air from all 
fronts to overseas bases and to the 
United States. Major General Grant, 
your Air Surgeon, deserves the greatest 
credit for this wonderful achievement, 
as well as for the gigantic strides that 
your country has made in aviation 
medicine during this war. 

The British endeavor, with regards 
to evacuation of casualties by air, has 
been less only in proportion to the forces 
employed. In 1944 the Royal Air 
Force alone evacuated approximately 
300,000 cases of sick and wounded, 
mostly army personnel, on all fronts— 
the Far East, the Mediterranean and 
in Europe proper—without a single 
mishap, although this evacuation in- 
volved some 20,000 separate flights 
and much of the flying was done from 
forward landing strips near the enemy, 
over jungle, mountain, and sea in all 
sorts of weather. 

I should now like to pay tribute to 
certain medical men of both countries. 
who have done out-standing work for 
aviation. In 1941, during the experi- 
mental phase of adapting the Boeing 17 
for operational work at higher altitudes, 
two Royal Air Force Medical Officers— 
Squadron Leaders W. K. Stewart and 
J. Robson—had the misfortune to be 
in one of these aircraft when it broke 
up at an altitude of some 32,000 ft. 
Stewart was the sole survivor. 

Lt. Col. W. Randolph Lovelace, II, 
of the U.S. Army Air Forces, in 1943, 
purposely and courageously bailed out 
at 40,000 ft. to make physiologic ob- 
servations in a parachute descent from 
such an altitude. 

Only last year another distinguished 
American research worker, Colonel 
Boynton, met his death doing an ex- 
perimental delayed parachute drop 
from 44,000 ft., though he knew the 
hazards. He was a very brave man and 
a great loss to science. 

Squadron Leaders Gibson, Pask, and 
Stewart carried out a series of dangerous 
experiments—to find out how long man 
could live during a parachute descent 
without additional oxygen—in rarified 
atmospheres similar to those between 
altitudes of 44,000 and 25,000 ft. 
These laboratory experiments were car- 
ried to just short of extremes and gave 
valuable information to help perfect 
apparatus and technique for bailing 
out in the stratosphere. 

In studying the problem of high ac- 
celeration in aircraft, that brilliant 
young American scientist, Lieutenant 
Commander Lillienkrantz, met his death 
tragically 2 years ago. 

In the Royal Air Force, Squadron 
Leaders Stewart and 8. Davidson have 
carried out, since 1940, many hundreds 
of blacking out experiments in the air, 
having to bail out from damaged air- 
craft on more than one occasion. 
Squadron Leader Davidson has also for 
the past year been engaged in experi- 
mental flying on jet-propelled aircraft 
to study various physiologic problems. 
In this connection, it is of interest to 
note that 120 R.A.F. medical officers are 
qualified pilots, many being highly 
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Superfortresses 


@ One of World War II's greatest engineering and manufag- 
turing epics unquestionably is the Boeing B-29 Superfortress. 


It carries a heavier bomb load, farther, faster and higher 
than any the world has ever known. Yet it handles more easily 
than many planes much smaller. 


All-important to safe, true landings and take-offs of this 
giant aircraft is its huge dual nosewheel. For it... to prevent 
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skilled, flying Spitfires and even jet- 
propelled aircraft. 

Many medical officers have made 
physiologic and psychologic observa- 
tions during actual air operations 
against the enemy to assess the strain, 
fatigue, behavior of air crews and gen- 
eral efficiency of the flier and his equip- 
ment. Thus, on a warm summer’s 
day in 1942, Group Captain Hugh Cor- 
ner, was shot down in his Spitfire by a 
Messerschmitt over the English Channel 
when studying what he called “mental 
lapses” of members of Paddy Finu- 
cane’s Fighter Squadron. 

Wing Commander Roland Winfield 
has done some 50 operational sorties to 
study aviation medicine problems in 
bomber and coastal aircraft on all 
fonts. Wing Commander MacGown, 
has won the coveted Pathfinder Badge, 
studying night vision problems over 
Berlin and other enemy targets. 

To assess the flotation value of life 
jackets for the unconscious man, Squad- 
ron Leader E. A. Pask had _ himself 
anesthetized for a total period of 3°/4 
hours, while he was thrown into a 
swimming bath in different positions 
wearing various types of life jackets. 

In conclusion, I should like to stress 
that these advances in aviation medi- 
cine have only been accomplished by 
the full cooperation of aircraft instruc- 
tors, aeronautical engineers, medical 
men, physicists, physiologists, and tex- 
tile experts of the United States of 
America, Britain, and the Dominions 
working in the closest liaison. 

Long may this association for our 
mutual benefit endure in peace as in 
war. To quote Mr. John Winant, the 
United States Ambassador to Great 
Britain, whose words are particularly 
applicable to aviation: ‘“‘While we have 
accepted the machine, we have not al- 
ways learned to collaborate with one 
another to make the machine the ser- 
vant, and not the master of mankind. 
: Never has it been so necessary 
for man to live and work and cooperate 
with his fellow men as it is today.” 


Major Fleet: Thank you, General 
Grant, and to you, Sir Harold, I ex- 
press our gratitude for your gracious 
expressions of Anglo-American friend- 
ship. May it ever grow closer. 

Until The Octave Chanute Award 
was established at the suggestion of 
Eddie Allen, the test pilot had gone un- 
recognized for his contributions to 
aeronautical development. He was the 
one person who had to be kept quiet. 
He was always finding the bugs in the 
aeronautical engineer’s hair. The con- 
structors dreaded his criticism. The 
executives knew that his comments 
always meant greater expense. The 
shop people blamed him for their having 
tomake many changes. He became the 
forgotten man of aviation until this 
award began to give him a place in the 
open where he could be told how greatly 
the aeronautical profession valued his 
work. Tonight the award goes to 
Colonel Kelsey and will be presented 
y a former recipient of the award, 
Mr. A. Lewis MacClain. 
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Col. Paul H. Kemmer (left) receives The Octave Chanute Award for 1944 for Col. Ben- 
jamin 8. Kelsey from A. Lewis MacClain. 


Presentation of The Octave Chanute 
| Award 


Mr. A. Lewis MacClain: It is fit- 
ting, as our President has indicated, 
that the test pilot should be honored 
tonight as he has been honored for the 
years since 1939 when The Octave 
Chanute Award was set up. 

Tonight we are honoring Col. Ben- 
jamin 8. Kelsey, a test pilot, who has 
been working with the Army Air Forces. 
He is a man who has had a vision, ap- 
parently, as he has worked along. He 
started flying when he was about 15, 
paying his own money and learning 
to fly at Curtiss Field on Long Island. 
He purchased an airplane and flew in 
Connecticut for a number of years until 
he became of age and could join the 
Army Air Service. In the meantime, 
he had attended the Massachusetts 
Institute of Technology to get the fun- 
damentals of aeronautics. 

After finishing his work at M.L.T., 
he joined the Army Air Service and 
because of Army procedure, he started 
all over again as a cadet at Kelly Field 
and learned to fly the Army way. He 
progressed satisfactorily and received 
permanent commission the 
Army. 

Shortly after, he returned to M.I.T. 
to complete his work for a Master’s de- 
gree and then went to Wright Field and 
undertook some extra engineering study 
to fit him for the Army work as a pilot- 
engineer. Since about 1934, he has 
been with the Engineering Branch at 
Wright Field. His early assignment was 
associated with a supersecret project 
which later became known as the P-38 


and he, as project engineering officer, 
assisted in its development. 

The high flying airplane has an oppor- 
tunity of gaining rather high speed dur- 
ing a dive, and it was found that com- 
pressibility was one of the troubles that 
might associate itself with airplanes 
when diving from high altitudes. Col- 
onel Kelsey carried on considerable 
study and research as to the compres- 
sibility problems. 

In honoring Colonel Kelsey for his 
outstanding contribution to the de- 
velopment of high-speed military air- 
craft and to the knowledge of the effects 
of compressibility through flight testing, 
it is a great pleasure to present this 
award on behalf of the Institute. Col- 
onel Kelsey is not able to be with us this 
evening. Colonel Paul H. Kemmer, of 
Wright Field, an associate, has been 
designated to received this award and 
give it to him. 


Acceptance by Colonel Kemmer 


Col. Paul H. Kemmer: It is a 
pleasure to accept for Col. Benjamin 
5. Kelsey The Octave Chanute Award. 
As Octave Chanute was a pioneer of 
flight, Colonel Kelsey was a pioneer 
in flight research where compressi- 
bility was involved. 

The speed of the Wright plane was 
approximately 35 m.p.h. Less than 40 
years later Colonel Kelsey was estab- 
lishing level flight speeds of more than 
400 m.p.h. In the past 2 years, with the 
jet- and rocket-propelled airplanes, these 
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speeds have been pushed much higher, 
until it staggers the imagination to try 
to envision the possibilities ahead. 
Judging from previous experience, the 
diving speeds of today will be the level 
flight speeds of tomorrow. 

These high speeds have influenced 
methods of combat and are bound to 
influence future civil aviation. And so 
we may say that Colonel Kelsey, like 
Octave Chanute, has been an apostle in 
making the world smaller. For Colonel 
Kelsey, I thank you for this honor. 


Major Fleet: We have the Chief of 
the Weather Bureau with us to present 
The Robert M. Losey Award, which 
we give for distinguished work in 
meteorology. The recipient, Mr. 
John Cary Bellamy, is far away ren- 
dering notable service to the Air 
Forces. But Dr. F. W. Reichelderfer 
can tell you more about him and his 
work. The award will be accepted 
for Mr. Bellamy by Dr. Horace R. 
Byers, a former recipient of the 
award. 


Presentation of The Robert M. Losey 
Award 


Dr. F. W. Reichelderfer: Some of 
you may have been surprised a few 
weeks ago to read in the paper that 
Army bombers in an expedition over 
Japan had encountered winds at 
30,000 ft. altitude with velocities ex- 
ceeding 200 m.p.h. When that report 
first appeared, we were skeptical, but 
further investigation showed that winds 
of a 100 m.p.h. or more may be even 
more frequent than we expected from 
the fragmentary information previously 
available. Occasionally, they might 
possibly exceed 200 m.p.h. at high alti- 


tudes over the Western Pacific, quite 
apart from the known hurricane winds 
associated with tropical cyclones. 

I mention this instance because it 
illustrates some of the things we do not 
fully know about the atmosphere. 
That is true also of the far corners of 
the globe. But I think there never 
was a time when the prospects for 
knowing more about the atmosphere 
were better. The Army and the Navy 
and the military services of our Allies 
have pushed back our weather frontiers 
during the last few years, and we are 


now adding to our knowledge of regions 
where there never have been upper-air 
observations before. Better than that, 
the war has built up a reservoir of 
meteorologic talent in the earnest young 
men of the Army and Navy, and they 
have a large bump of curiosity to find 
all about what makes the weather and 
to determine what can be done about it. 
The war has led to the training of 
large numbers of meteorologists, and 
tonight The Robert M. Losey Award 
goes to one of that number. 

I think you can be sure that these 
young men, when they get the war out 
of the way, are going to do something 
more about meteorology and that weshall 
seemore rapid progress than we have ever 
known in this field before. The Weather 
Bureau is proud to have had a part in 
starting Mr. Bellamy on his career as a 
meteorologist. He was one of a rather 
small number of graduates of the Civil 
Aeronautics Pilot Training Program 
chosen for training under a Weather 
Bureau Meteorological Training pro- 
gram. Mr. Bellamy took his work in 
meteorology at the University of Chicago, 
completing it in 1942. 

Scholastic awards are not new to Mr. 
Bellamy. He was graduated from the 
University of Wisconsin as a civil engi- 
neer with honors in 1936. He obtained 
his Master’s degree at the University of 
Wisconsin in 1938. I shall not describe 
in detail what Mr. Bellamy has accom- 
plished, because Dr. Byers, with whom 
Mr. Bellamy has worked; is here to tell 
more about that. 

I will say that during his rather brief 
career he has been unusually busy in 
research. After graduating from the 
meteorologic course in 1942, he was in- 
structor in the radiosonde laboratory of 
the University of Chicago for several 
months. He then went to the Institute 
of Tropical Meteorology at the Univer- 
sity of Puerto Rico as instructor and, 
after a time there, became the Director. 
As President Fleet has mentioned, Mr. 
Bellamy is now abroad as a consultant 
for the Army Air Forces. 

It is quite fitting that in the absence 
of Mr. Bellamy the one who should 
receive the award on his behalf is a 
former recipient of the Losey Award. 
It is my privilege and pleasure, acting 
for the Institute of the Aeronautical 
Sciences, to ask Dr. Byers to accept, 
on behalf of Mr. John C. Bellamy, The 
Robert M. Losey Award for 1944 in 
recognition of his outstanding contri- 
butions to the science of meteorology as 
applied to aeronautics. 


Acceptance by Dr. Byers 


Dr. Horace R. Byers: Meteorology 
is a young science and it has received 
great stimulus from young scientists. 
Prominent among these is Mr. Bel- 
lamy, the recipient of this Award. 
Working from basic meteorologic con- 
cepts, he has devised practical means 
of solving weather forecasting prob- 
lems, as well as direct problems of air 
navigation—methods of determining 
drift under conditions when the 
ground is not visible. These are now 
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ALUMINUM BRAZING VS. SOFT SOLDER 


A heat transfer unit is only as strong as the bond that 
fastens its tubes to header plates or shell. The soft 
solder used for sweating copper units is low in resistance 
to temperature, pressure, vibration and shear. Silver 
solder or other high-melting-point solders can’t be used 
because they anneal and weaken the copper at the 
soldering point. 


ADVANTAGES OF ALUMINUM BRAZING 
Clifford’s discovery of the long-sought method of braz- 
ing thin-walled aluminum tubes brought four recognized 
advantages to heat-transfer engineers of the USAAF. 


1. Asaving of 24 the weight of copper in the same size and shape. 

2. Heat-treatable aluminum tubes that don’t break down under 
working temperatures as high as 275°F. instead of copper 
tubes that gradually anneal and weaken. 

3. Heat-treatable aluminum alloy header plates, shells and 
other parts that stand up under much higher temperatures 
and pressures than other metals commonly used in heat 
transfer units. 


4. An aluminum alloy bonding material capable of withstanding 
temperatures, pressures and strains several times higher 
than soft solder’s limits. 

Performance records of Clifford Feather-Weight Oil 

Coolers and Coolant Radiators in several types of 

USAAF fighters verify these advantages. 


POSTWAR APPLICATIONS 

Although Clifford’s production is now 100% in war 
work, inquiries and suggestions about postwar applica- 
tions of all-aluminum heat-transfer units to automotive, 
heating, cooling and ventilating fields will be given full 
consideration. Save 24 the weight . . . same size and shape. 
Clifford Manufacturing Co., 562 E. First St., Boston 27, 
Massachusetts. 


INSTRUMENT AIRCRAFT 


BELLOWS BELLOWS BELLOWS SEAL Alt ALUMINUM 
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IN HYDRAULICALLY- 
FORMED BELLOWS 


only the fittest survive 


Of all the tests Hydron Bellows must pass before they 
go to work for you, the first is the most severe. That’s 
the test of the manufacturing process that gives them 
shape . . . hydraulic forming. 


Figure it out for yourself. Take a paper-thin metal tube. 
Force the walls transversely between the plates of a 
collapsible die under internal hydraulic pressure amount- 
ing to several hundred pounds per square inch. Tubes 
with imperfections or flaws can’t take it. They are 
automatically rejected by the process. 


That’s why every Hydron Bellows is a sound metallur- 
gical specimen ...with no seams, tool marks or hidden 
flaws. And, further, that’s why each Hydron Bellows 
has plenty of flexes left in its system when less severely 
tested bellows have quit on the job. 


Naturally, when Clifford builds these perfect Hydron 
Bellows into assemblies for temperature and pressure 
control or for shaft seals and other exacting uses, every 
precaution is taken to preserve that inborn perfection. 


Because the same men who produced industry’s first 
hydraulically-formed bellows —- Hydron — are still on 
the job, Clifford is equipped, perhaps better than any- 
one else, to supply you with these uniform, pretested 
hydraulically-formed bellows either as such or in highly- 
engineered bellows assemblies. First with the Facts on 
Hydraulically-Formed Bellows. Clifford Manufacturing 
Co., 560 E. First St., Boston 27, Massachusetts. 


OIL COOLERS AND COOLANT RADIATORS 
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Dr. Horace R. Byers (right) accepts for John Cary Bellamy The Robert M. Losey Award 
for 1944 from Dr. F. W. Reichelderfer. 


being used in regular flight operations 
across the North Atlantic—methods 
developed by Mr. Bellamy. 

Various problems having to do with 
the solution of the wind field at all levels 
in the atmosphere have been his princi- 
pal field of work, and he is now in the 
midst of opening up an entirely new and 


promising approach to the analysis and 
forecasting of tropical weather. 

I should like to take this opportunity 
to express the appreciation of meteorol- 
ogists in general for the establishment. 
of this Award by the Institute. Mete- 
orologists have served aeronautics for a 
number of years and aeronautics has 


War in & urope 


| 
ROBERT M. LOSEY AWARD 


memory of Couperin Robert Vothatt Losey, a 
metcorolegical officer ef the Air Corps, whe was Rilled 
‘at Dembas, Siorway, April 21,1990, ivhile scrving as an 
oficial observer for the Untted States Army first 
officer in the service of the United States to die in thes 


hopin ted by the 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


im recognition of outstanding contributions the 
science of meteorvlogy as applied te aeronautics, 

&% 
awarded to 


JOHN GARY BELLAMY 


hor the. year 1944 by the 
COMMITTEE “AWARD 


Rearby. 


fan, 


served meteorologists. The American 
Meteorological Society has always held 
a joint meeting with the Institute of the 
Aeronautical Sciences at the Annual 
Sessions and the Society and meteorol- 
ogists in general appreciate this oppor- 
tunity to associate with this Institute. 

I thank the Committee and Officers of 
the Institute for the recognition they 
have given to Mr. Bellamy’s work. 


Major Fleet: The Institute has 
another Award, named in honor of 
Col. Thurman H. Bane. It was pre- 
sented for 1944 in Dayton to Col. 
Donald J. Keirn. 

Weare happy to have the next presen- 
tation, The Lawrence Sperry Award, 
made by another founder of the In- 
stitute. Col. E. E. Aldrin did as much 
in the early days of our history to give 
the Institute a start as any other mem- 
ber. 

We are always greatly interested in 
the recipients of the Sperry Award. 
It is to the young men that we must 
look for future developments. They 
must carry our great science forward 
so that we may always keep it one of the 
most advanced of all applied sciences. 


Presentation of The 
Lawrence Sperry 


Awa rd 


Col. E. E. Aldrin: When young 
men are making such great contribu- 
tions to military aviation, it is par- 
ticularly fitting that we should pause 
to note the contributions being made 
by young men to the science of aero- 
nautics. The Lawrence Sperry Award 
was set up for just such a purpose. 
Lawrence Sperry was one of the pio- 
neers in aviation, an inventor well 
known by all who were interested in 
the progress of aviation. 

The present recipient is only 26 years 
of age, a graduate of the Massach isetts 
Institute of Technology with a degree 
of Master of Science. He is Head of the 
Section for Stability and Flight Control 
at the N.A.C.A. Langley Memorial 
Laboratory. He has made outstanding 
contributions in that capacity and 
has received special commendation 
from the Director of Research of the 
N.A.C.A. 

I am happy to present the Award to 
Mr. William H. Phillips in the name of 
the Institute. 


Acceptance by Mr. Phillips 


Mr. William H. Phillips: I want 
to thank the members of The Lawe- 
rence Sperry Award Committee for 
selecting me for this high honor. We 
at the N.A.C.A. are particularly for- 
tunate in having the opportunity to 
test airplanes of many different types 
and to work on the problems that are 
encountered by different airplane 
companies. 
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Type WWD Stainless Steel 
worm-drive adjustable 
hose clamp. Made in 
eight sizes to cover the 
entire range of applications. 


Type FBSS Stainless Steel hose 
clamp. The most widely used 
hose clamp in the oviation 
industry. Made in the standard 
AN 748 sizes . . . also additional 
sizes for special requirements. 
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Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requirement in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs...the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which meet the requirements of 
Specification AN-FF-C-406 A. 
TYPE WWD—an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew—PLUS a new 
exclusive Wittek feature—an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; (1) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 
characteristics. 
TYPE FBSS—an improved Stainless Steel 
version of Wittek’s basic FB design—now 
incorporating a bridge extender—in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek—specialists in hose clamps and 
their applications. 


CLAMRS 
Chicago 23, Ill. 


For Dependability... 
WITTEK HOSE CLAMPS 
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William H. Phillips, recipient of The Lawrence Sperry Award for 1944, with Elmer A. 
Sperry, Jr. (right), and Edward G. Sperry (left). 


Any progress that we have made dur- and control will be encountered in the 
ing the recent months toward the solu- near future as airplanes go to higher alti- 
tion of some of these problems is largely tudes and greater speeds. I am sure 


due to the leadership of Mr. Melvin that, if research of the type being car- 
Goff, the Head of the Flight Research ried on by the N.A.C.A. is continued and 
Division at the N.A.C.A., and also to intensified, these problems will be solved 


the hard work of the members of the in time and stability and control difficul- 
Stability and Control Section. ties will not reduce or in any way hinder 
Many of us, I am sure, expect that the performance capabilities of air- 


new and difficult problems in stability planes. 


TH E LAWRENCE SPERRY 
AWARD 
FOR A NOTABLE CONTRIBUTION MADE BY A YOUNG 
MAN TO THE ADVANCEMENT OF AERONAUTICS 
THE BOARD OF AWARD HAS SELECTED 


WILLIAM H. PHILLIPS 


TO RECEIWE THE AWARD FOR THE YEAR 
1944 
FOR OUTSTANDING CONTRIBUTIONS 
IN THE FIELD OF 
STABILITY AND CONTROL OF AIRCRAFT 


BOARD OF AWARD 


INSTITUTE. ‘OF THE AERONAUTICAL SCIENCES 


Major Fleet: And now we give 
honors to men who have done pre- 
eminent work in the fields of the 
aeronautical sciences. There are over 
one hundred Fellows of the Institute. 
Each year they add ten to their num- 
ber. Will those who are to receive 
this distinction please come forward 
as I read their names. Some, un- 
fortunately, cannot be with us be- 
cause of travel conditions. Major 
Gardner will now present certificates 
to those Fellows present. (The list 
of Fellows elected in 1944 is given on 
page 69 in this issue.) 


Presentation of 
Honorary 


Memberships 


Major Fleet: Each year the In- 
stitute gives honors to men who are 
closely associated with the work of the 
Institute and have rendered outstand- 
ing service. Brig. Gen. F. O. Carroll 
cannot be with us tonight. He is 
Head of the Engineering Division at 
Wright Field. Last year, he gave 
several hundred members of the In- 
stitute a confidential view of the de- 
velopments of the engineers of the Air 
Forces in cooperation with those of the 
aircraft industry. Honorary mem- 
bership will be accepted by Col. Paul 
H. Kemmer of Wright Field. 


Col. Paul H. Kemmer: General Car- 
roll asked me to express his regrets at 
not being able to be here tonight and 
his pleasure in the Honorary Member- 
ship bestowed upon him by the In- 
stitute. The organization and its 
aims have, since its foundation, been 
very close to him. He believes that the 
importance of its future will parallel the 
future of aviation itself, and all of us 
here, although we can but dimly guess 
the coming conquests of the air, know 
that they will be wide and sweeping. 
Important work lies ahead for this dis- 
tinguished aeronautical group. 


Major Fleet: Major Gen. Clements 
MeMullen was one of the founder 
members of the Institute. Soon after 
he was made an Honorary Member 
he was ordered to the Pacific area of 
operations to assist Major Gen. 
George Kenny. He has written that 
he regrets that his duty prevents his 
being present. He is a great engineer 
and we know that he will render in- 

valuable service in bringing the war 
closer to Japan. Major Gardner, will 
you please send this certificate to 
Major General McMullen with our 
best wishes. 

I am going to ask Major Gardner to 
say a few words about the next re- 
cipient. 


Major Gardner: When several of 
us wanted to found an aeronautical 
society in this country we asked Cap- 
tain Pritchard if he would send us 
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coitrorms or NYLON 


Used in U.S. Navy Sound-Powered Telephone Units 


many 
tical 


FOUND TOUGHER=LESS EXPENSIVE=MORE HEAT-RESISTANT 


ADVANTAGES—For maximum sensitivity and out- 
put in Navy sound-powered telephone units, many 
turns of wire must be placed as close to an arma- 
ture as possible. Though the wall of the nylon 
core is only 0.012 inch thick, it maintains, under 
test, dimensional and dielectric stability at tem- 
peratures ranging from -60° F. to +400° F. 
According to the manufacturer, operations have 
been reduced from six to three, thus contributing 
to cutting the cost of the finished coilform by 
50% with the use of nylon. With the old materials 
only about 10% yield was obtained; with nylon 
: the average yield is better than 95%. With a two- 
gummed kraft paper, with FM-1 nylon molding powder cavity die, injection-molded nylon has increased 
vulcanized fiber flanges, by Boonton Molding Co. oilf, ti 800 to 1000%. 
anchored by fillet of phenolic Boonton, N.J., for Control Procuction per maz 


ae Instrument Co.,Bklyn.,N.Y. AVAILABILITY—The current supply of Du Pont 
nylon is available only for war applications and 
experimental work. For information write E. I. 


FOR PLASTICS, CONSULT DU PO , du Pont de Nemours & Company (Inc.), Plastics 
#$=bDepartment, Arlington, New Jersey. 


THE NEW WAY 


PAPER COILFORMS made of NYLON COILFORMS injec- 
three layers of 0.004 inch tion molded of Du Pont 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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information regarding the operations 
of The Royal Aeronautical Society. 
From that time until now he has co- 
operated with the Institute and has 
rendered to it invaluable service. He 
welcomes our members who go to Lon- 
don and extends to them the courtesies 
of The Royal Aeronautical Society. We 
are happy to honor one who has for 
many years edited The Royal Aeronau- 
tical Society’s Journal and been the di- 
recting force behind our associate so- 
ciety in England. I will send the cer- 
tificate to Capt. J. Lawrence Pritchard 
with our high esteem. 


Major Fleet: Last year Brig. Gen. 
Eugen G. Reinartz received The John 
Jeffries Award. As President of the 
Aero Medical Association he brought 
the relationship between that organ- 
ization and the Institute even closer. 
We are happy to honor him again 
by making him an Honorary Member 
of the Institute. 


Brig. Gen. Eugen G. Reinartz: I 
am deeply appreciative of the honor 
that has been conferred upon me this 
evening. I accept this as a recogni- 
tion of the Association of which I am 
the presiding officer—namely, the 
Aero Medical Association of the United 
States. This Association has grown re- 
markably within the past 2 years. It 
is now the leader in aviation medicine, 
or aero medicine, as this Institute is in 
technical matters concerning aviation. 
The Aero Medical Association and the 
Institute of Aeronautical Sciences must 
work together to protect the encroach- 
ments of aviation from those who would 
lower the standards in whatever fields. 
We must also work together for the 
attainment of the highest goals possible, 
visualizing the continued military de- 
velopment and the tremendous postwar 
upswing in civil aviation. Again, my 
thanks for this honor. 


Major Fleet: Another society with 
which the Institute cooperates is the 
American Meteorological Society. Its 
president is Dr. C. G. Rossby, who has 
done so much to introduce new meth- 
ods of weather forecasting in this 
country. For several years we have 
held joint meetings with this dis- 
tinguished society. As Dr. Rossby 
could not attend, we will ask Dr. 
Byers to take the certificate to him. 

As many of you know, the Archives 
of the Institute has a great collection of 
aeronautical medals, insignia, and me- 
dallions. It did not have those medals 
given for heroic action by the Royal Air 
Force. Tonight we are to receive a 
gift of these medals for our collection. 
They are seldom presented except by 
the King of England. . Col. Sir Vivian 
Gabriel, of the British Air Commission, 
has come from Washington to present 
them to the Institute’s Archives. 

Col. Sir Vivian Gabriel: It is the 
energy and enterprise of Major Gardner 
which, I understand, has led to the 
making of a collection for your Archives, 
and has given us the opportunity 
that we have been looking for for some 
time to show our appreciation of all 
that this Institute has done in the war 


Major R. H. Fleet (left) and Col. Sir Vivian Gabriel examine one of a collection of Royal 
Air Force medals presented to the Institute by the British government. 


for the British and the Allied cause; 
and at the same time to make a historical 
contribution to its Archives. 

In themselves, the insigna that I 
shall now have the honor to hand over to 
your President may seem something 
very small, but they have a symbolic 
significance that surmounts by far their 
superficial semblances. They have been 
sent from England as a token of British 
appreciation and gratitude for the im- 
mensely important part that the Insti- 
tute has taken, and is still taking, in 
our common effort in the war. They 
bear further witness also to the real and 
spiritual community between the two 
nations that, in the natural order of 
things, is an essential preliminary to the 
integration of the world, which aero- 
nautics is doing more than any other 
science to promote. As Major Fleet 
said, the honors which these insignia rep- 
resent are very highly prized in Britain. 
They are given only for the most con- 
spicuous service in the air and are con- 
ferred by the King in person. 

I believe this gift of them to your In- 
stitute is the only instance since the 
beginning of the war of their presenta- 
tion for any other reason than personal 
valor in the air, and I know that the 
number of other institutions that had 
received them before the war can be 
counted on the fingers of the hand’ 
Moreover, it is unique for anybody to 


have the whole lot at once, as you do 
now. Palmam qui meruit ferat: the 
great point is that they have never been 
given before to add to a collection. In 
token of this, the King’s Representative 
in this country, Lord Halifax, has sent 
them with a letter to the Institute, in 
which he says: “It gives me very 
great pleasure to forward to you on be- 
half of his Majesty’s Government by 
the hand of Sir Vivian Gabriel, for in- 
clusion in your exhibition collection, 
specimens of the under-mentioned Royal 
Air Force decorations: 

“The Distinguished Flying Cross, 
The Air Force Cross, The Conspicuous 
Gallantry Medal for Flying, The Dis- 
tinguished Flying Medal, and the Air 
Force Medal. 

“May I take this opportunity to 
thank you and all members of the In- 
stitute of the Aeronautical Sciences 
for the most kind and able assistance 
you have given to Sir Richard Fairey 
and the staff of the British Air Commis- 
sion during the past 5 years. I wish 
you and the Institute every success for 
the future.” 


Major Fleet: The Institute ap- 
preciates not only the gift of these 
beautiful medals but the spirit in 
which they have been given. Will 
you please thank His Excellency, Lord 
Halifax, for bis interest and gracious 
words concerning the Institute. 


Gifts to the Institute —1944 


Major Fleet: Now we come to 
one of the most interesting parts of 
our program. We always enjoy 
hearing Major Gardner tell of the 
good fortune of the Institute—almost 
as much as he likes to tell you about 
them, 


Major Gardner: Last year as I 
closed my review of the many gifts 
to the Institute, I casually remarked 
that with Major Fleet as President I 
looked forward with the highest hopes 
to a successful year and said: ‘May 
our dreams come true.” I think that 
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This is a call to Americas Heart 


Your Red Cross faces its greatest task 


HIS is the most important appeal for funds in the his- 
tory of the American Red Cross. 

After three years of war the work of your Red Cross 
is greater than ever. It must serve millions of our fighting 
men abroad. Lonely men. Homesick men. Wounded 
men. The Red Cross lends a helping 
hand to the thousands of returning 
service men—sick, wounded—desper- 
ately in need of friendly guidance. 

And remember, YOU ... and you 
alone ... keep the Red Cross alive. 


There are no special funds to keep up its great humani- 
tarian work. The money must come, as always, from the 
heart of America—you! 

We must keep the Red Cross at the side of our fighting 
men and our wounded heroes. We must help the Red 
Cross in its vital job of sending food 
and medicine to war prisoners ...aid- 
ing the ill and lonely overseas. . . col- 
lectin glife-giving blood plasma.Every 
Red Cross worker is your personal 
messenger to your man in uniform. 


Keep your RED CROSS at his side 


* 


THE BS CORPORATION © 136 West 52nd Street, New York 19, N. Y. 


Prepared by the War Advertising Council in cooperation with the Office of War Information and the American Red Cross 


even 
realiz 
great 
woul 
more 
dono 
In 
the 
buile 
has 
tion 
gen 
Visi 
neec 
con 
Inst 
pan 
Pric 
hibi 
are 
= ove 
for 
seel 
futu 
Me 
you 
am 
W. 
Ins 
an 
the 
ack 
gre 
OV 
| he 
| am 
onl 
| has 


IL.AS. HONORS NIGHT MEETING 65 


even our most fantastic hopes have been 
realized this year. Major Fleet is a 

t believer in organization work and 
would be unhappy if I attributed to him 
more than great, forceful and successful 
leadership. 

Fortunately for the Institute, it has 
generous friends who have recognized 
its present services and future possi- 
bilities and have wanted it to have the 
means to carry forward the work of its 
founders and present large membership. 
To give in detail the list of companies 
and donors who have made contribu- 
tions to the Institute last year would be 
like reading a roster of the Aeronautical 
Industry. Conditions varied with each 
donor and, as practically all the gifts 
were received after our annual statement 
was audited, they will not be totaled 
until next year. 

In San Diego, Consolidated Vultee 
Aircraft and all the other aircraft com- 
panies provided a fund that will enable 
the Institute to have, as soon as condi- 
tions permit, an attractive and useful 
building located on the great new air- 
port now under construction. To all of 
these generous friends the Institute ex- 
tends our grateful appreciation. 

Los Angeles, always a leader in air- 
craft endeavor, also wanted the mem- 
bers of the Institute to have a home 
that would be worthy of the aeronautical 
profession. Led by Donald Douglas, 
Robert Gross, and J. H. Kindelberger, 
the aircraft companies in that area 
contributed to a building fund that will 
result in our having a building on Bev- 
erly Boulevard which will be truly 
worthy of that great center of aircraft 
engineering and construction. To the 
dozen friends and companies who made 
this new facility possible, your council 
has already expressed your apprecia- 
tion, but again we thank them for their 
generosity and far-sighted cooperation. 

Of course, those of you who have 
visited the Institute offices in New York 
need not be told about the overcrowded 
conditions under which the work of the 
Institute is done. Our Archives are ex- 
panding with unforeseen rapidity. 
Priceless treasures that should be on ex- 
hibition for members and the public 
are hidden in crowded drawers and 
overfull cases. 

A search has been going on for a year 
for a suitable building but none that has 
seemed to provide for present needs and 
future expansion has been found. 
Meanwhile, I am very happy to inform 
you that a building fund of substantial 
amount has been contributed. Through 
the interest of our great. good friends, 
LeRoy Grumman, Guy Vaughan, F. 
W. Magin, and a dozen companies, the 
Institute is now in a position to acquire 
& national headquarters. 

As I have repeated so often, I believe 
the Institute is unique in making public 
acknowledgment to its donors for gifts 
received during the year. As usual, our 
great benefactor, Glenn L. Martin, added 
over $100,000 to The Minta Martin 
Aeronautical Fund, so that it now 
amounts to over $462,000. He has not 
only been generous to the Institute but 
has established a fund of $1,700,000 for 
educational facilities for the University 


of Maryland. We congratulate that 
fortunate university and hope that the 
fund bearing his mother’s name may 
also have a part in the great educa- 
tional program he is planning. To 
Glenn L. Martin, who is present, will 
always go the credit of being the Insti- 
tute’s largest benefactor. Will you 
please give your Mother our best 
wishes and our hope that: her eightieth 
year may bring her happiness and a 
continuance of good health. 

Another friend who always appears 
on my list is Sherman Fairchild. This 
year he gave us more furniture and rugs 
to be used in our future home. Not con- 
tent with this great gift, he sent a check 
for $2,000 for a special purpose, as well 
as securing a substantial contribution 
from his companies to the building 
fund. 

Another perennial donor is Paul 
Kollsman. He has just completed a 
gift of $50,000 for our lending library. 
To his associate, F. W. Magin of the 
Square D Company, we are most ap- 
preciative for gifts to our library and 
building fund. 

There have been other gifts of out- 
standing importance to our Archives. 
John P. V. Heinmuller, who has timed 
almost all the great record flights for 
the National Aeronautic Association, is 
a world-famous collector of air-mail 
covers and other philatelic souvenirs. 
For over 30 years he has searched for 
these rare souvenirs of historical avia- 
tion events. We received a letter from 
him in which he offered his great collec- 
tion to the Institute. The Council ac- 
cepted his offer and, as fast as we can 
catalog the volumes, he is sending them 
to us. But he did not stop there. He 
sent a check for $500 to purchase a case 
in which to hold the volumes containing 
this rare and valuable collection. It 
will make the Institute one of the great 
philatelic centers of the world. 

Another friend of the Institute has 
been making gifts of medals and other 
aeronautical souvenirs to our Archives. 
I thank Dr. Otto Kallir on behalf of the 
Institute. 


I wish that I could name many other 
friends who have sent us gifts. You 
who see the AERONAUTICAL ENGINEER- 
ING Review read the long list every 
month. But there are three donors I 
wish to mention in closing. Our great 
benefactor, Mrs. Bella C. Landauer, who 
gave us her many great collections, 
seems to feel that no week is well spent 
without adding some new gift to her 
former collections. She is generosity 
personified, and I thank her on your 
behalf for her continuing interest and 
untiring searching for new additions to 
our Archives. 

To the Misses Chanute we are in- 
debted for the collection of medals 
owned by their father, the great engi- 
neer and pioneer in aeronautics, Octave 
Chanute. The rarest medal in our col- 
lection is the gold medal of The Royal 
Aeronautical Society presented to him 
in 1910. 

Last year a great friend of the Insti- 
tute left us. Mrs. Florence Guggen- 
heim, who presented to the Institute the 
great estate at Sands Point, passed 
away. She carried forward during her 
lifetime the generous spirit of that great 
benefactor of aviation, her husband, 
Daniel Guggenheim. To Commander 
Guggenheim and his brother and sister 
we again express our appreciation for 
her interest in the Institute. She had 
always treasured the Spirit of St. Louis 
gold medal given to her husband. Her 
children believed that it should’ be 
placed in the Institute collection and 
sent to us as a gift. The Daniel and 
Florence Guggenheim Foundation has 
also been most generous in assisting the 
Institute, and we are most apprecia- 
tive. 

These talks of mine seem to become 
more lengthy every year. I cannot say 
that I am sorry and I am sure that you 
hope, with me, that each year the In- 
stitute may receive these reports which 
are indications of the high esteem in 
which it is held. If only we had a 
building, what gifts would come to us. 
Let us hope and work for it. 


Induction of Charles H. Colvin as 
President 


Major Fleet: And now I turn over 
the direction of the Institute’s affairs 
to the officers for 1945. Knowing 
them as I do, I am sure that they will 
keep the Institute going forward in 
spite of the many handicaps of present 


‘conditions. 


_ We must all prepare for the time when 
the aeronautical profession will not be 
so completely occupied with war and 
can engage in the work of peacetime 
aviation. The future of the airplane 
is limitless. We have only touched the 
borders of its possibilities. The aero- 
nautical engineers must be the leaders 
in this work which will bring the peoples 
of the world closer together. 

A Society like this is always at its 


best when it has before it a goal that is 
clear and possible of accomplishment. 
The Institute of the Aeronautical Sci- 
ences embracing many sciences should 
have a national headquarters of its own. 
If we do nothing in 1945 when our in- 
dustry is doing five times as much busi- 
ness as has ever been done by any in- 
dustry in the history of the world and 
fail to provide a national headquarters, 
we are missing a great opportunity. We 
have a good start. We on the Pacific 
Coast are willing to join in helping you 
to get something here of which we will 
all be proud. After 12 years of hard 
work the Institute has collected treas- 
ures that are so priceless, historically 
and technically, it would be negligent 
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F TODAY 


WITH wines iiie THE GIANT ° 


The durability of Alcoa Aluminum skin on our war planes 


has earned the everlasting respect of fighter and bomber 
pilots and ground crews alike. They will look for it on 
their private planes of tomorrow. 

This same strong, workable, lightweight, corrosion- 
resistant skin will be available to private plane makers. 

Designing with Alcoa Alclad Aluminum skin will 
greatly reduce the number of parts... ribs, bulkheads, 
stringers. It will cut production costs and thus widen the 
market for private planes. 

ALUMINUM COMPANY OF AMERICA, 2142 Gulf Build- 


ing, Pittsburgh 19, Pennsylvania. 


LOOK FOR ALCOA ALCLAD ALUMINUM WINGS AND FUSELAGE 
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of us not to have them properly housed 
for all time. 

Your new president, Charles H.Colvin, 
has had 30 years’ experience in aeronau- 
tical work. He is an able engineer. 
He has been a pilot. He has developed 
aircraft instruments that have advanced 
the art. He has served his Government 
and directed educational activities. For 
many years he has been active in the 
work of the Institute. As treasurer he 
knows its functions. He will be a 
worthy successor to a line of presidents 
each one of whom has made his particu- 
lar contribution to the progress of the 
Institute. It is my pleasure to turn 
over to Charles H. Colvin the guidance 
of a great scientific society. 


Mr. Charles H. Colvin: I appre- 
ciate greatly the kind introduction of 
our retiring President and the honor 
that has been conferred upon me. | 
shall strive to be worthy of your con- 
fidence, but Major Fleet has set a stand- 
ard of accomplishment which it will be 
difficult, if not impossible, to equal. 
His unselfish and tireless work in in- 
creasing the facilities of our society place 
great responsibilities on those who fol- 
low him. I know that I speak for all of 
you when I express to him our gratitude. 

You have heard of the substantial 
gifts that have been made to the Insti- 
tute over the past year and of the growth 
of the Archives and other facilities. 
These are all of great importance, both 
in themselves, and for the evidence they 
give of the esteem in which donors hold 
the Institute. However, the Institute 
does not really consist of these material 
things. The Institute comprises its 
membership—the aeronautical engineers 
and scientists who have joined together, 
in the words of our charter, “to advance 
the art and science of aeronautics.” 
The success of the Institute is measured 
by the adequacy of its service to its 
members—individual and corporate 
whereby they are enabled better to ad- 
vance the art and science of our chosen 
field. The staff, libraries, archives and 


Charles H. Colvin. 


offices, and the buildings we shall one 
day have are, or will be, valuable only to 
the extent to which they are effectively 
put to use. 

May I review briefly some of the 
services the Institute is now rendering? 
The awards and honors, for the presen- 
tation of which we are gathered together 
tonight, provide incentive and stimula- 
tion for extraordinary efforts. The ad- 
ministration of these awards, and of the 
funds that support them, is one of the 
important services of the Institute. 

You who attended the business meet- 
ing this afternoon heard detailed reports 
on the libraries, the archives, and the 
publications: the JoURNAL OF THE 
AERONAUTICAL SCIENCES, which pub- 
lishes the technical papers; the ApRo- 
NAUTICAL ENGINEERING REVIEW, which 
enables us all to keep abreast of the 
progress of aeronautics as reflected in 
current books and periodicals; and the 
AERONAUTICAL ENGINEERING CATALOG, 
published last year for the first time, of 
special value to the engineering and busi- 
ness offices of our corporate members. 
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Four or five national meetings have 

been held annually. At these, new de- 
velopments are reported and discussed, 
both formally and informally. The 
Annual Meeting, which was to have 
been held this week here in New York, 
was, as you know, abandoned in the 
interest of conserving transportation. 
It may not be possible to hold any na- 
tional meetings for the duration. How- 
ever, the Institute has 12 local Sections 
and 33 active Student Branches, and it 
is hoped that an expanded schedule of 
section and student meetings, within 
the limitations on travel which have 
been imposed, may be arranged and that 
papers normally presented at national 
meetings may be delivered locally and 
then published in the JourRNAL or Re- 
VIEW. 
. The Council of the Institute is at 
work on plans for other services to mem- 
bers and to the public, but within a 
budget that it may be reasonably pos- 
sible to maintain postwar. 

The recently accelerated tempo of 
the war gives us reason to hope for and 
expect victory in Europe in 1945. That 
happy event will bring with it problems 
of readjustment for the Institute and 
for many of its members. Together I 
am sure we can solve them. 

And now Major Gardner will tell us 
something about the motion picture 
that is to follow. 


Major Gardner: Last Year Uni- 
versal Pictures asked permission to 
take moving pictures of some of the 
treasures in our Aeronautical Ar- 
chives. When they saw the results, 
they decided toenlargethefilm by includ- 
ing action pictures of some of the models 
and pictures. This is the first showing 
in New York City. The film is sched- 
uled to be shown in hundreds of moving- 
picture theaters all over the coun- 
try. 

I hope that you will enjoy this his- 
torical panorama of man’s conquest of 
the air. 


address. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, members and 
subscribers are requested to give the editorial offices 30 days’ notice of any change of 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 
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Institute of the Aeronautical Sciences 
Thirteenth Annual Meeting 


of members of the Institute of the 
Aeronautical Sciences, Inc., was held in 
New York on the last Wednesday of 
January, as required by the Constitution 
and By-Laws, in the Auditorium of the 
Engineering Societies Building, 29 West 
39th Street, at 4:30 p.m. on January 
31, 1945. Major R. H. Fleet pre- 
sided. 

Ralph Upson, appointed by the Presi- 
dent as Teller of Proxies, reported that 
he had received and counted 643 valid 
proxies for voting at the Annual Meet- 
ing—a quorum of the voting member- 
ship. 

Dr. George W. Lewis, on behalf of 
the nominating committee, placed in 
nomination the following members for 
election to vacancies on the council: 
Rex B. Beisel for a term of two years 
and George W. Brady, William K. Ebel, 
Sherman M. Fairchild, and Elmer A. 
Sperry, Jr., for terms of three years 
each. On motion duly made, seconded, 
and carried, they were unanimously 
elected. The following were nominated 
and elected in like manner to serve on 
the Advisory Board for a term of one 
year: Walter Beech, Laurence D. Bell, 
Allan D. Emil, C. L. Egtvedt, R. H. 
Fleet, Jack Frye, R. T. Goodwin, Rob- 
ert E. Gross, R. M. Hazen, J. C. Hun- 
saker, Th. von Karman, J. H. Kindel- 
berger, P. W. Litchfield, F. W. Magin, 
Charles Marcus, Glenn L. Martin, R. C. 
Muir, Thomas A. Morgan, John K. 
Northrop, W. A. Patterson, EK. T. Price, 
F. W. Reichelderfer, Fred H. Rohr, T. 
Claude Ryan, J. T. Trippe, Guy W. 
Vaughan, J. G. Vincent, Edward P. 
Warner, Eugene E. Wilson. 

The Annual Reports of the President, 
Treasurer, Administrative Committee, 
and President of the Aeronautical 
Archives were read and approved. 


a THIRTEENTH ANNUAL MEETING 


John C, Leslie. 


Awards and Officers 


The Secretary presented a list of 
honors conferred by the Institute in 
1944 as follows: 


The Sylvanus Albert Reed Award to 
Fred E. Weick. 
The John Jeffries Award to Air Mar- 
_ shal Sir Harold KE. Whittingham. 
The Octave Chanute Award to Col. 
Benjamin 8. Kelsey. 
The Robert M. Losey Award to John 
Cary Bellamy. 
The Lawrence Sperry Award to Wil- 
liam H. Phillips. 
The Thurman H. Bane Award to Col. 
- Donald J. Keirn. 
Honorary Fellowship in the Institute 
to Sir Frederick Handley Page, 
Managing Director, Handley Page 


C.S. Jones. 


Alfred Marchev. 
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Ltd., and to Edward Pearson 
Warner, Vice-Chairman, Civil 
Aeronautics Board. 

Fellowship in the Institute to John D. 
Akerman, Paul 8. Baker, Charles 
Froesch, Alexander Kartveli, Otto 
EK. Kirchner, W. Randolph Love- 
lace, II, Erle Martin,’ Shatswell 
Ober, Leonard E. Root, and Selden 
B. Spangler. 


Honorary Membership in the Insti- 
tute for the year 1944 was conferred 
by the Council upon Brig. Gen. F. 
QO. Carroll, Chief, Engineering Di- 
vision, Air Technical Service Com- 
mand, U.S. Army Air Forces; 
Major Gen. Clements McMullen, 
Air Technical Service Command, 
U.S. Army Air Forces; J. Laurence 
Rritchard, Secretary, The Royal 
Aeronautical Society; Brig. Gen. 
Kugen G. Reinartz, President, 
Aero Medical Association; and 
C. G. Rossby, President, American 
Meteorological Society. 


On motion duly made, seconded, and 
carried, the following resolution was 
passed: 

Resolved, That the members of the 
Institute at its Annual Meeting express 
their appreciation to Major R. H. Fleet, 
the retiring President, for the energy and 
ability he has given to the work of the 
Institute during the past year and for 
his successful program to provide facili- 
ties for meetings and other activities 
which will be of the greatest benefit in 
furthering the aims of the aeronautical 
profession. 


The Secretary announced the officers 
(see page 70) of the Institute for 1945 
elected by the Council at its meeting 
on January 12 and 26. 


Elmer A. Sperry, Jr. 
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Charles H. Colvin 


W. A. M. Burden 
Leroy R. Grumman 
I. M. Laddon 
Arthur E. Raymond 


President 


Vice-Presidents 


Executive Vice- 


President Bennett H. Horchler 


Treasurer Earl D. Osborn 
Chairman of the 

Council Lester D. Gardner 
Assistant to the 

President George R. Forman 
Secretary Robert R. Dexter 
Controller Joseph J. Maitan 


Rosert Dexter, Secretary 


The President’s Annual Report, 1944 


For the year 1944, your President’s 
report can be brief. After making a 
survey of the Institute it was evident 
that the other officers and Administra- 
tive Committee were in a better position 
to direct its operational activities than 
an executive living across the continent. 
He, therefore, determined to concentrate 
on one necessary service, the importance 
of which, for national security require- 
ments and peacetime development, can 
be considered as one of the most im- 
perative needs of the aeronautical pro- 
fession. 

Facilities where aeronautical engi- 
neers could meet, discuss their profes- 
sional problems, and_ have libraries 
available for study and research were 
proposed. Your President concen- 
trated his efforts on this building pro- 
gram and, through the cooperation of 
the companies in the aircraft industry, 
is pleased to report that funds have been 
provided for buildings in San Diego and 
Los Angeles, with an excellent start 
made to provide a national headquarters 
in New York. 


The Institute through its officers and 
Council has expressed its thanks to 
generous donors for their contribu- 
tions. 


The President of the Institute also 
wishes to place on record in the annual 
report his appreciation to the leaders in 
the aircraft industry for their co- 
operation in this forward-looking ef- 
fort. 


The Officers and the Council have car- 
ried forward the work of the Institute 
under the handicaps of wartime condi- 
tions. The membership should be 
grateful for the Institute’s efficient 
management by the Administrative 
Committee under the direction of the 
Council. Its members are devoted to 
its interests and have rendered notable 
service. 

To the Officers who will carry the In- 
stitute to even greater distinction your 
President offers his continuing interest 
and cooperation. 


R. H. Fieer 


Treasurer's Annual Report 


The accompanying Financial State- 
ment for the fiscal year ended September 
30, 1944, comprises a consolidated bal- 
ance sheet showing the assets, liabilities, 
and unexpended income of the Institute; 
a consolidated statement of income and 
expenses; and details of the income and 
expense of the JourNAL, the AERONAU- 
TICAL ENGINEERING CaTaLoa, and the 
Archives and AERONAUTICAL ENGINEER- 
ING REVIEW. 

Your Treasurer wishes to point out 
that the Institute is a scientific society 
to which the Government encourages 
contributions by exempting such gifts 
from tax. The Institute has accord- 
ingly received many substantial gifts, 
most of which have been restricted by 
the donors to particular uses and in re- 
spect to which the Institute acts in a 
fiduciary capacity. Such funds are 
shown on the balance sheet as “re- 
stricted” and are completely separate 
and distinct from the working funds of 
the Institute. 

Significant changes in the restricted 
funds during the year have been the in- 
crease in The Minta Martin Aeronau- 
tical Fund from $213,489.12 to $331,- 
687.21; The Lawrence Sperry Award 
Fund from $9,064.39 to $10,328.76; 


The Vernon Lynch Award Fund from 
$14,635.75 to $15,908.25. 

Attention is also called to the practice 
of the Institute of carrying on its books, 
at $1.00, gifts and other items of great 
value, of which the actual worth is not 
readily ascertainable. In conformity 
with this practice Daniel Guggenheim 
Park, which was presented to the Insti- 
tute in 1942, has been written down from 
its assessed valuation to $1.00. 

The Benefactor Membership Fund, 


established by unrestricted gifts of gen- 
erous friends of the Institute, has been 
increased from $32,956.95 to $112- 
000.00. The reserve for postwar con- 
tingencies has been raised from $15,000 
to $88,000 of which $40,000 is repre- 
sented by Treasury Bonds. An Aero- 
nautical Archives Postwar Fund has 
been set up with $43,000 in Treasury 
Bonds. 

Details of income and expense of the 
JOURNAL, the CaTraLoc, and of the 
Archives and Review are shown sepa- 
rately so that members may see the 
financial position of each. The Reviry 
was started with funds given for the 
Aeronautical Archives, and the Couneil 
accordingly directed that any income 
above expenses of the Revinw be set 
aside to assure the continuance of the 
library, index, and other services. 

Unexpended income at the end of the 
previous period was $38,699.71. In 
the current report the Archives account 
is shown separately, the unexpended 
income figures for the end of the year 
being: Institute, $73,519.13; Archives, 
$13,245.14. 

Although these figures reflect careful 
and conservative management of the 
Institute over the past year, it is pointed 
out that conditions have been unusually 
favorable. The Council is urged to con- 
tinue its policy of providing increased 
reserves for postwar contingencies. 

To provide an incentive for the staff to 
continue in the employ of the Institute, 
a Retirement Pension Plan has been 
adopted by the Council, subject to ap- 
proval of the U.S. Treasury. As such 
approval has not yet been received, 
no provision for the cost of the Plan 
appears in this year’s statement. 

The President has reported upon the 
San Diego, Los Angeles, and National 
Headquarters Building Funds.  Al- 
though some subscriptions to these 
Funds had been received prior to the 
end of the fiscal year, they are being 
handled separately from the regular 
accounts of the Institute, and no refer- 
ence is made to them in the accompany- 
ing Financial Statement. 

The Institute’s books are examined 
by a firm of certified public accountants, 
who advise that the statements of in- 
come and expenses fairly present the re- 
sults of operations for the fiscal year 
ended September 30, 1944. 

Cares H. Coivin 


Report of the Administrative Committee 


During its twelfth year, the Institute 
increased its services to members and to 
the aeronautical industry through an ex- 
panded program of activities. New 
Sections and Branches were organized, 
a more frequent schedule of National 
Meetings was carried out, and the pub- 
lication services of the Institute were 
increased. 

The distribution of members by 
grades is given below. In addition to 
the individual members listed, the In- 
stitute has 188 Corporate Members. 


Honorary Members 17 
Honorary Fellows 18 
Fellows 157 
Associate Fellows 153 
MEMBERS 1,372 
Industrial Members 299 
Technical Members 3,225 

Total Graded Members 5,541 
Affiliates 126 
Student Members 857 

Total Membership 6,524 
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INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
Statement for the fiscal year October 1, 1943, to September 30, 1944 


Consolidated Balance Sheet 


ASSETS 
General Fund Assets: 
Cash on Deposit and Petty Cash............ $ 8,855.01 


Advances and Loans Receivable ee 
10/31/44— 


Accounts Receivable (Rec'd. by 

Purniture and 5,000. 00 


Investment Accounts: 


Benefactor Membership Fund: 


U.S. Treasury and Savings Bonds at par. . 112,000.00 
Postwar Contingencies Fund: 
U.S. Treasury Bonds at par............ 40,000.00 
Daniel Guggenheim Park (Assessed Value 
Books, Prints, Models, Medals, ete..... 1.00 
Aeronautical Index , 1 


Total General Fund Assets... 


Aeronautical Archives Assets: 
The Paul Kollsman Fund (restricted): 
Treasury Bonds at par $ 65,000.00 
Postwar Contingencies Fund: 
Treasury Bonds at par. 43,000.00 
Cash on Deposit 926.13 


Total Aeronautical Archives Assets...... 


Restricted Fund Assets: 
The Sherman M., Fairchild Fund: 

U.S. Treasury Bonds at par.. $ 25,000.00 
Cash on Deposit............ 967.93 $ 25,967.93 
The Vernon Lynch Award Fund: 

$ 14,260.00 
1,648.25 


Stocks 


Cash on Deposit 15,908.25 


The Minta Martin Aeronautical Fund: 
U.S. Treasury Bonds and 
Stocks . $325,426.90 
Cash on Hand and in Banks. . 6,260.31 331,687.21 


The Sylvanus A. Reed Award Fund: 
U.S. Treasury Bonds at par.. $ 11,000.00 
Cash on Deposit. . 432.83 


11,432.83 
The La ard Fund 
U.S. Treasury Bonds at par... $ 9,000.00 
Cash on Deposit.... ines 1,328.76 


wrence Sperry Ar 
10,328.76 


Total Restricted Fund Assets... 


LIABILITIES, FUNDS AND UNEXPENDED INCOME 


General Fund 
Accounts Payable 
Deferred Credits to Income (Dues & Subse rip- 

tions) . 
Reserve for Postwai ar ontingencies 


$ 18,709.89 
38,315.06 
88,000.00 


Unexrpended Income: 


Jalance October i. 1943 

| $32,851.20 
Nominal Value of Guggenheim 

1.00 
Special Benefactors’ Gifts Re- 

30,000.00 
Unexpended Income for the 

Year 


Ended September 30, 


1944 10,666.93 73,519.13 
Total General Fund Liabilities and ean 
Aeronautical Archives 


The Paul Fund (restricted)— 
Principal... $ 65,000.00 
Accounts Pavab le. »,117.28 


teserve for Postwar C ontinge neies £3°000 00 


Kollsman 


nexpended Income: 


Balance October 1943 
(adjusted)...... $ 5,848.51 
Unexpended Income for the 
_ ar Ended September 30, 
es 7,396.63 13,245.14 


Total Aeronautical Archives Liabilities and Unex- 
pended Income. 


Restricted Funds: 
Principal of gifts and unexpended income (See 


Assets) 
Total Restricted Fund Liabilities. : 


$218,544.08 


$126,362.42 


42 


$395,324.98 


$218,544.08 


$126,362.42 


$395,324 .¢ 
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STATEMENT OF INCOME AND EXPENSES—GENERAL 


INCOME 
Dues (less $123,135.76 
Interest on 2,690.42 
Excess of Income over Expenses: 
Aeronautical Engineering Catalog......... 7,028.91 
Journal of the Aeronautical Sciences....... 2,449.37 
EXPENSES 
Accounting and Clerical Salaries............ $ 25,522.54 
General Office 24,802.44 
Less: 
Provision for Postwar Contingencies....... $ 73,000.00 


Adjustment of 1942 Archives Expenses... . 4,362.55 


Net Unexpended Income for the Period 


September 30, 1944 


STATEMENT OF INCOME 
ABRONAUTICAL ARCHIVES 


INCOME 
Advertising $229,385.21 
Total Income... 
EXPENSES 
Aeronautical Archives and Libraries... . . $ 66,415.07 
Editorial and Clerical Salaries...... is 231.20 
General and Publication Expenses..... 89 .761.94 
Less: 


Provision for Postwar Contingencies........... 


Net Unexpended Income for the Period nuts 
September 30, 1944. 


DETAIL OF JOURNAL AND CaTALOoG INCOME AND 


JOURNAL 


INCOME 


$ 23,497.79 


EXPENSES 


Editorial and Clerical Salaries............... $ 
General and Publication Expenses........... 


Excess of Income over Expenses—-See Institute 
Income 


AERONAUTICAL EXINGINEERING CATALOG 


INCOME 
Advertising $ 44,643.70 
EXPENSES 


$ 14,628.40 
23,138. 85 


Editorial and Clerical Salaries 
General and Publication Expenses 


Excess of Income over Expenses 


AND EixepENSES— 


$138,354.46 


50,324.98 


77,362.5 


88,029. 


48 


$ 10,666.93 


$239,804.84 


$189,408.21 


$ 50,396.63 


43,000.00 


$ 7,396.63 


EXPENSES 


$ 23,497.79 


21,048.42 


» 
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$ 44,796. 
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since the beginning. Fifty-three technically trained specialists are at land 
your service for designing special applications for speed reducer D.C 
units and actuators for operation of wing flaps, landing gear, trim a 
tabs, oil cooler flaps and other moving members of an airplane. Use bers! 
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During the calendar year, 1,074 new 
members were admitted to grades above 
those of Affiliate and Student Member. 
Of these, 319 were Student Members 
transferred to the grade of Technical 
Members. The other 755 were appli- 
eants elected to membership by applica- 
tion to the Admissions Committee. 

In 1944 the Institute had a total en- 
rollment of 857 Student Members, com- 
pared with an enrollment of 1,034 in 
1943. This reduction in Student Mem- 
bership directly reflects the decreased 
enrollment of students in aeronautical 
courses in colleges and technical schools 
caused by the requirements of the armed 
services. 

Additional decreases in membership 
were the results of the death of 13 mem- 
bers, the dropping of 147 for nonpay- 
ment of dues, and the resignation of 11 
members. Eighteen former members 
were reinstated. 

The overall increase in graded mem- 
bers during the year was 826; the net 
increase in total membership was 684. 

The Membership Roster of the Insti- 
tute, which was printed and distributed 
last fall, contains classified listings of all 
graded members of the Institute and 
other information of interest to mem- 
bers. 


Corporate Members 


The acceptance of 47 new Corporate 
Members during the year increased the 
total Corporate Membership to 188. 
The cooperation of Corporate Members 
has permitted the continuance of many 
services and the addition of new serv- 
ices that would not have been possible 
otherwise. 


Sections and Branches 


New Sections were organized in Cleve- 
land; Phoenix; Texas; Washington, 
D.C.; and Wichita, bringing the num- 
ber of active Sections to twelve. 

While the decrease in Student Mem- 
bership has seriously affected Student 
Branch activities, the Institute has 33 
active groups in colleges and technical 
schools. 

During the year Sections and 
Branches held a total of 143 meetings. 
Thirty-three of these were Section meet- 
ings. 

A Standard Constitution and By- 
Laws for Sections has been prepared and 
is now in process of adoption. 


National Meetings 


In addition to the local meetings of 
Sections and Branches, the Institute 
sponsored six National Meetings dur- 
ing the year. The Twelfth Annual 
Meeting and Honors Night Dinner was 
held in New York in January; a Light 
Aircraft Meeting, in Detroit April 
27-28; and an Annual Summer Meet- 
ing, in Los Angeles July 27-28. The Air 
Transport Meeting on October 20 and 
the Eighth Wright Brothers Lecture on 
December 17 were both held in Wash- 
ington, D.C. The National Fall Meet- 


ing was held in Dayton, Ohio, on 
November 9-10. Over 100 technical 
and scientific papers were presented be- 
fore members and guests at these meet- 
ings. 

Joint sessions at Institute meetings 
were held in cooperation with other 
leading technical and engineering organi- 
zations and societies. Three special in- 
spection trips by limited groups of mem- 
bers of the Institute were made to 
Wright Field at the invitation of the 
Air Technical Service Command. A 
similar inspection tour was made to the 
Special Devices Division of the Bureau 
of Aeronautics in Washington, D.C., 
and to the Naval Air Stations at Ana- 
costia and Patuxent. 


Publications of the Institute 


In order to comply with paper limita- 
tion orders of the War Production Board 
and yet continue publication service to 
members of the Institute, it was de- 
cided, in the latter part of 1943, to dis- 
continue the acceptance of all new sub- 
scriptions from others than members of 
the Institute. At the end of 1944 the 
Institute had refused a total of 1,037 
such subscriptions. Of these, 630 were 
requests for the AERONAUTICAL ENGI- 
NEERING Review and 407 were for the 
JOURNAL OF THE AERONAUTICAL ScI- 
ENCES. 

Papers submitted for publication and 
papers presented at meetings of the 
Institute are considered by the Editorial 
Board for publication in the JourNAL 
OF THE AERONAUTICAL SCIENCES and the 
AERONAUTICAL ENGINEERING REVIEW. 
Because of the enlarged National Meet- 
ings Schedule in 1944, it was decided, 
in the early part of the year, to increase 
the editorial content of the JouRNAL OF 
THE AERONAUTICAL SCIENCES if paper 
became available, so that the scientific 
and technical information presented 
could be published at an earlier date. 

The paper savings resulting from the 
refusal of new subscriptions permitted 
the JourNAL to print 48 articles, com- 
prising 396 pages, in 1944. This was an 
increase of 83 pages over 1943 schedules. 
In addition to editorials and standard 
features, the Review published 39 
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articles totaling 203 pages, a slight de- 
crease from 1943 schedules. 

The first volume of the ArRoNav- 
TICAL ENGINEERING CATALOG was issued 
during the fall of 1944 and was dis- 
tributed without charge to members of 
the Institute who requested it; to other 
aeronautical engineers and specialists 
in the aircraft industry; and to engi- 
neering officers and personnel in the 
armed services. This additional service 
to members provides a comprehensive 
reference to sources of supply of ma- 
terials, parts, and services. The prod- 
ucts of 1,350 manufacturers of air-borne 
materials and parts are indexed under 
2,000 subject headings in the Caratoa. 

As the financial statement of the In- 
stitute shows, the CaTaLog was self- 
supporting. The paper for publishing 
the CaTaxoa is obtained under a differ- 
ent paper limitation order than that 
which regulates the amount of paper 
used in the JourRNAL and Review and 
therefore does not affect these publica- 
tions. 


Personnel 


During the year the Institute had to 
replace 50 per cent of its employees. 
This was caused in part by personnel 
leaving to enter the armed services and 
in part through the resignation of em- 
ployees to seek other positions at a 
higher wage scale. As a scientific or- 
ganization, the Institute cannot attempt 
to compete with commercial organiza- 
tions in its salary scale for employees 
but does maintain the wages set by the 
National War Labor Board. 

The Administrative Committee 
wishes to express its appreciation to the 
loyal employees of the Institute. It is 
through their efforts that the services 
of the Institute have been maintained. 


Bennett H. er 
Executive Vice-President 

GeorGE R. ForRMAN 
Assistant to the President 

Rosert R. Dexter 
Secretary 

JosePH J. MAITAN 
Controller 


Report of the President of the 
Aeronautical Archives, 1944 


The Aeronautical Archives consists of 
The W. A. M. Burden Library, The Paul 
Kollsman Library, the Aeronautical 
Indexes and Collections, and the ArrRo- 
NAUTICAL ENGINEERING REVIEW. 

The Archives was organized in 1940. 
William A. M. Burden lent his aero- 
nautical library of nearly 12,000 volumes 
to be used as a reference library by 
Institute members and other research 
workers. Paul Kollsman and_ the 
Square D Company gave $50,000 for 
the establishment of a free lending 
library. Of this amount, $10,000 was 


used in organizing the Library. Mr. 
Kollsman has increased the original 
grant to a permanent fund of $65,000. 
The income from this amount, together 
with a yearly contribution of $5,000 
from the Square D Company as a 
Corporate Member of the Institute, is 
used to maintain The Paul Kollsman 
Library. 

The membership of The Paul Kolls- 
man Library increased during the year 
from 3,036 to 3,661, adding 625 new 
members. The number of books lent 
during the year was 1,691, and the total 
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Ready. willing and waiting... 


For nearly two decades we have been recognized by the aviation industry as a 
reliable source of off-the-shelf general supplies and equipment .. . Since the war our 
time and talents have been devoted largely to the production of specialty accessories 
of our own design and engineering... Only to a restricted degree were we able to 
maintain relationship with our peacetime trade ... But today, Air Associates four 
strategically located offices and warehouses, efficiently staffed and adequately stocked 
—are again fully prepared to serve the many needs of private and commercial aviation. 
Remember—whenever you require anything in aeronautical supplies or equipment— 


shipped anywhere—for prompt attention and proper prices, call on Air Associates! 


Associates. 


rETERBORO, N., J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES ... 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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number lent since the establishment 
of the Library is 6,682. 


Books Added to the Libraries 


During the year, 3,393 books were 
added to the libraries. Of these, 1,265 
were gifts, 559 were review copies of new 
books sent to the A®RONAUTICAL 
ENGINEERING ReEviEW by publishers, 
1,177 were purchases, and 392 were 
newly bound periodicals. The total 
number of books in the Institute Li- 
braries is 28,174. 

In addition to books, 391 R.T.P. 
Translations were received from the 
British Air Ministry, bringing the total 
of these publications in the Archives to 
1,001. They were listed during the 
year in the AERONAUTICAL ENGINEER- 
ina Review. A total of 881 requests 
for these publications was filled during 
the year, 165 by photostat and 716 by 
loan. These figures are included in 
the statistics given elsewhere in this 
report. 
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In keeping with its policy of collecting 
source material of all types, the Aero- 
nautical Archives received during the 
year 114 documents from 52 air lines 
relating to proceedings before the Civil 
Aeronautics Board on applications for 
new air routes and extensions of existing 
air routes. 


Reference Service 


The facilities of the Aeronautical 
Archives were used in person by 376 
persons, 796 times. These 376 per- 
sons called for 2,786 books and maga- 
zines, an average of 3.5 books and maga- 
zines per visit. There were 695 tele- 
phone calls for information, and 487 per- 
sons visited and inspected the Archives 
without making use of its collections for 
reference purposes. The Archives filled 
517 orders for photostatic copies during 
the year, calling for 904 items. 

A summary of the statistical data of 
the libraries follows. 


October, 1943-September, 1944 
The Paul Kolisman Library 


Total Library Membership 3,661 
Total Number of Books Loaned 6,682 
New Members, October, 1943-September, 1944 625 
Books Loaned, October, 1943-—September, 1944 1,691 
The W. A. M, Burden Library 
Days Open 270 
Readers 796 
Telephone Calls for Information 695 
Total Users 1,491 
Visitors 487 


Statistics on Books Added to the Libraries 
October, 1943-September, 1944 


Books Added to The Paul Kollsman 
Library 
Books Added to The W. A. M. Bur- 


den Library 


Bound Review 
Periodicals Gifts Copies Purchases. Totals 
1,265 559 1,177 3,019 
374 
1,265 559 Lig? 3,339 


Volumes in the Libraries as of September 30, 1944 


The Paul Kollsman 


The W. A. M. Burden Aeronautical 


The Pacific 
The Sands 


Library Library Library Point Library Total 
Accessions 11,206 Bound Period- Acces- Books 2,023 
Duplicates 469 icals 2,878 sions 1,971 
N.A.A. Dupli- Books 5,262 

cates 148 Russian Books 75 

N.A.A. Bound Japanese Books 278 

Periodicals 141 Chinese Books 482 
Pamphlets 


(Approx.) 3,000 


11,964 11,975 1,971 


Gifts to the Archives 


Friends of the Aeronautical Archives 
continued their generous interest, as 
shown by 321 gifts received during the 

ast year. These gifts have been ac- 

owledged by letter, and many of them 


have been described in the AERONAU- 
TICAL ENGINEERING Review. The col- 
lections contributed by Mrs. Bella C. 
Landauer and others have continued to 
expand through their interest. 
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Books, Periodicals, Clippings 


Dr. Orville Wright gave copies of the 
West Side News, which he published in 
Dayton, Ohio, as a boy, and a collec- 
tion of newspaper clippings. Dr. Alex- 
ander Klemin gave more than 800 
books and bound periodicals, as well as 
blueprints, clippings, reports, catalogs, 
and unbound periodicals. The Na- 
tional Aviation Corporation gave 16,000 
mounted and indexed clippings, 600 
aeronautical periodicals, 500 company 
annual reports, and 100 Congressional 
hearings on appropriations. 

A scrapbook about A. Leo Stevens, 
covering the period 1900 to 1938, was 
received from Mrs. A. Leo Stevens. 
A book of clippings on the career of 
Charles A. Lindbergh, from May, 1927, 
to the early part of 1928, was received 
from Max Rockman. The Airlines 
War Training Institute gave 129 books 
and 28 charts. 

Among the donors of aeronautical 
periodicals were the Aeronautical Digest 
Publishing Company, 365 issues; Hugh 
Allen, 110 issues; W. A. M. Burden, 
428 issues; Capt. Walter S. Diehl, 

J.S. Navy, 228 issues; Eclipse-Pioneer 
Division of Bendix Aviation Corpora- 
tion, 2,400 issues; Leslie C. Miller, 
1,000 issues; and the Society of British 
Aircraft Constructors, 200 issues. The 
Division of Aeronautics of the Library 
of Congress sent 2,600 issues of periodi- 
cals and 105 books on exchange. 


Air-Mail Covers 


John P. V. Heinmuller, Chief Timer 
of the National Aeronautic Association 
and President of the Longines-Witt- 
nauer Watch Company, presented his 
great collection of flight covers to the 
Aeronautical Archives. It represents 
30 years of specialized collecting and 
comprises over 5,000 pieces, including 
covers carried on pioneer American 
flights, contract air-mail and foreign 
contract air-mail flights, international 
and early pioneer flights of countries 
which have contributed to the develop- 
ment of aviation, zeppelin flights, and 
transatlantic flights. Mr. Heinmuller 
also contributed $500 to cover the cost 
of an exhibition cabinet for this collec- 
tion. 

Of related interest is the gift ‘of 
Dr. Otto Kallir of American and 
foreign air-mail periodicals and air-mail 
catalogs. Mrs. Bella C. Landauer 
gave 572 air-transport labels. 


Models 


Among the donors of models during 
the year were the Grumman Aircraft 
Engineering Corporation, Republic Avi- 
ation Corporation, and the Central 
Aircraft Corporation. Prof. F. N. M. 
Brown brought from China a model of a 
fighter airplane bearing the engraved 
signatures of Lt. Gen. Claire L. Chen- 
nault and May-ling Sung Chiang on 
opposite wings, especially signed for 
the Institute. Dr. Otto Kallir pre- 
sented the first glider model of 1879 of 
Wilhelm Kress, the Viennese aeronau- 
tical pioneer, who used the model in his 
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World’s fastest ant 
most accurate 
communications system 


NOW BEING ADAPTED FOR TRANSPORTATION 


SENDING 


Lets finish 
the job! & 


RECEIVING 


Experienced Seamen Needed! 


WERCHANT MARINE 


* Illustration shows a Telefax (Finch Facsimile) message as sent by the War 
Advertising Council. Facsimile will be used for the instant and accurate 
transmission of written, unmistakable orders and reports, and for other 
communications where high speed and complete accuracy are desired. 


By means of Finch Facsimile, any message that 
can be written, printed or illustrated on paper 
can be transmitted as far and as fast as electric 
circuits reach by wire or radio. 


This is a speed of electric transmission never 
before equalled. And the accuracy is absolute. 
Furthermore, the definition is finer than news- 


paper halftones. And the cost is reasonable. 
A sheet 812” x 11” can be transmitted in two Begin using Finch Facsimile in a limited area 


minutes, which can contain many hundred and expand as desired. Include Facsimile in your 
words, plus photographs and drawings! postwar planning. 


FINCH TELECOMMUNICATIONS, INC. - PASSAIC, N. J. 
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lectures to demonstrate the possibility 
of heavier-than-air flight. At present, 
more than 450 models are on display. 


Medals and Medallions 


Through the generosity of the Misses 
Elizabeth and Octavia Chanute, the 
Archives received the Gold Medal pre- 
sented to Octave Chanute in 1910 by 
the Aeronautical Society of Great Brit- 
ain, now The Royal Aeronautical So- 
ciety, “in recognition of his distin- 
guished services to aeronautical sci- 
ence’; the Octave Chanute Medal, pre- 
sented to Chanute in 1909 by the 
Western Society of Engineers; the E. J. 
Marey Medallion; the L. P. Cailletet 
Medallion; and the Aero Club of 
America Medal presented to the 
Wright Brothers in 1905. Dr. Orville 
Wright presented the original drawing 
instruments of Octave Chanute. 

Comdr. Harry F. Guggenheim and the 
Guggenheim family gave the Spirit of 
St. Louis Medal, which was presented 
to Daniel Guggenheim in 1929 by the 
American Society of Mechanical Engi- 
neers for meritorious service in the ad- 
vancement of aeronautics. The gift 
included the original gold medal and a 
replica in bronze. Medals were re- 
ceived also from Dr. Otto Kallir, John 
P. V. Heinmuller, the American Society 
of Mechanical Engineers, and W. W. 
McDowell. 


Insignia 


Additions to the collection of pins, 
badges, buttons, wings, factory identi- 
fication badges and cloth insignia were 
given by 191 companies, individuals, 
and military and naval units. During 
the year, 652 insignia were added, bring- 
ing the total number in the collection to 
more than 1,850. The air forces of the 
world, air lines, manufacturers of air- 
craft, engines, and accessories, and or- 
ganizations are represented. One of 
many notable gifts to the collection 
during the past year was 250 military, 
naval, and industrial insignia received 
through the courtesy of Squadron Com- 
mander James Bird, R.N., and 100 
British friends of the Aeronautical 
Archives. 


Prints, Music, Trade Cards, Bookplates, 
Invitations, Calendars, and 


Christmas Cards 


These collections were increased by 
many gifts. Through the courtesy 
of the Museum of Modern Art, the 
Archives received three original aero- 
nautical cartoons from the artist, Rollin 
Kirby. A portfolio of prints, ‘“Ameri- 
can Fighters in the Air,” was given by 
the artist, Charles H. Hubbell. The 
Archives is grateful to the many other 
donors who have contributed to these 
collections. 


Photographs 


Sherman M. Fairchild authorized 
the creation of a photographic collec- 
tion to be supported by the fund estab- 


lished by him several years ago. These 
mounted photographs of airplanes and 
persons now number over 6,300. 

The Aeronautical Archives has‘ ex- 
panded to such an extent that it is now 
crowded into space that was originally 
thought to be ample. Serious con- 
sideration should be given to acquiring 
rooms that will be adequate for the dis- 
play, reference, and filing of such an 
invaluable source of aeronautical in- 
formation. 

Lester D. GARDNER 


Companies Whose Representa- 
tives Used the Archives 
in Person, 1944 


Manufacturing and Business Firms 


Aero Insurance Underwriters 

Aero Spark Plug Company, Inc. 

Allis-Chalmers Manufacturing Com- 
pany 

American Airlines, Inc. 

American Export Airlines, Inc. 

American Flange & Manufacturing 
Company 

American Motor Company 

American Type Founders, Inc. 

Argus Research Corporation 

Armstrong Cork Company 

Atlas Aircraft Products Corporation 

N. W. Ayer & Son, Ine. 

BG Corporation 

Ballard Aircraft Company 

G. M. Basford Company 

Bell Telephone Laboratories, inc. 

Bendix Aviation Corporation 

Bendix Helicopter, Inc. ° 

Boeing Aircraft Company 

Brach, Grosswein & Lane 

British Broadcasting Corporation 

British Overseas Airways Corporation 

Bulova Watch Company 

Bunyard Aircraft Company 

Cecil & Presprey, Inc. 

Cities Service Company 

Colonial Airlines, Inc. 

Columbian Carbon Company 

Consolidated Vultee Aircraft Corpora- 
tion 

Cox and Stevens, Inc. 

Curtiss-Wright Corporation 

Eastern Air Lines, Inc. 

Eastman Kodak Company 

Elastic Stop Nut Corporation of 
America 

Fairchild Engine & Airplane Corpora- 
tion 

Federal Advertising Agency, Inc. 

Federal Telephone & Radio Corpora- 
tion 

Frank, Albert, Guenther, Law, Inc. 

Gassner Aircraft Engineering 

Norman Bel Geddes & Company 

General Aviation Equipment Com- 
pany 

General Electric Company 

General Motors Corporation 

B. F. Goodrich Company, Inc. 
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Julian Gross Advertising Agency 

Grumman Aircraft Engineering Cor- 
poration 

M. H. Hackett Company 

Ira Haupt & Company — 

Hawaiian Airlines, Ltd. 

Hazard Advertising Company 

G. M. & L. Henig Corporation 

Hopkinson Laboratories 

Johns-Manville Corporation 

Kollsman Instrument Division, Square 
D Company 

Arthur Kudner, Inc. 

Langley Aviation Corporation 

Lawrence Aeronautical Corporation 

Lear Incorporated 

Link Aviation Devices, Inc. 

Marine-Air Research Corporation 

McCann-Erickson, Ine. 

L. E. MeGivena & Company, Ine. 

Glenn L. Martin Company 

Nascon & Bourne 

Nash-Kelvinator Corporation 

New York Life Insurance Company 

Otis Elevator Company 

Pan American Airways, Inc. 

Paris & Peart 

Pratt, Read & Company, Gould Aero- 
nautical Division 

Antonin Raymond 

RotaWings, Inc. 

Ruthrauff & Ryan, Ine. 

Shell Oil Company, Ine. 

Simmonds Aerocessories, Inc. 

Specialties Company 

Sperry Gyroscope Company, Inc. 

Standard Oil Company of New Jersey 

Herbert H. Stevens, Jr. 

J. Walter Thompson Company 

Thompson Products, Ine. 

United Aircraft Corporation 

Varispeed Corporation 

George P. Wagner Associates 

Wallace & Tiernan Company, Inc. 

J. G. White Engineering Corporation 

Wright Aeronautical Corporation 

York Research Corporation 


Publications and Publishers 


Aero Digest 

Air Age, Ine. 

Air Facts 

Air Force 

Air News and Air Tech 

Air Trails 

American Collector 

Aviation 

Aviation Research Associates 
Colliers 

Crowell-Collier Publishing Company 
Doubleday, Doran & Company, Ine. 
Encyclopaedia Britannica, Inc. 
Engineering Index, Inc. 

Farrar & Rinehart 

Flying 

Fortune Magazine 

Funk and Wagnalls Company 
Journal of Commerce 

Life Magazine 


(Continued on page 156) 
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Lnstitute News 


Gifts to the Aeronautical 
Archives 


A plaque of its badges and insignia 
was received from The Glenn L. Martin 
Company. A silver “Swivel Chair 
Pilot Wings” insigne was sent by Major 
James D. Landauer. Among the donors 
of greeting cards and other aeronautica 
were Major Gen. Howard C. Davidson, 
A.A.F.; Comdr. Frank A. Erickson, 
U.S. Coast Guard; and Edward P. War- 
ner. 


Mrs. Bella C. Landauer gave two pro- 
grams of the Adelphi Theater, London, 
of the early nineteenth century, billing 
a balloon experiment. She also gave 
aeronautical books, including Electron, 
by W. C. Richards, New York, 1858, 
containing a poem about Benjamin 
Franklin and his kite experiment. The 
British Information Services gave 62 
Reports & Memoranda of the Aeronauti- 
val Research Committee, and 315 
D.T.D. Specifications. A file of Lille 
Norge Avisen, its publication, was re- 
ceived from the Royal Norwegian Air 
Force in Canada. Documents of the In- 
ternational Civil Aviation Conference, 
Chicago, 1944, were received from Ed- 
ward P. Warner. 


Six Information Bulletins of the In- 
ternational Air ‘Traffic Association, 
from 1935 to 1938, were sent by the Pan 
American Airways System. Seventy- 
nine aeronautical periodicals were re- 
ceived from the Propeller Division of 
Curtiss-Wright Corporation. Seventy- 
six aeronautical periodicals were re- 
ceived from the Eclipse-Pioneer Division 
of Bendix Aviation Corporation. A 
bibliography on the flow of compressible 
fluids was received from L. R. Michel. 
The Bureau of Aeronautics of the U.S. 
Navy gave a photostat copy of The 
Wing-Rotor in Theory and Practice, by 
Sigurd J. Savonius, published in Hel- 
singfors. 


Documents relating to proceedings 
before the Civil Aeronautics Board in 
regard to applications for new air routes 
or extensions of existing routes were re- 
ceived from Braniff Airways, Inc., East- 
ern Air Lines, Inc., Grace Line, Inc., 
Northwest Airlines, Inc., Otto Airlines, 
Southwest Airways Company, Spartan 
Aircraft Company, Transcontinental & 
Western Air, Inc., Trans-Oceanic Air 
Lines, Inc., U.N. Airships, Inc., United 
Air Lines, Inc., and Zimmerly Air 
Transport. 


Additional gifts were received from 
the following: Air Industries and 
Transport Association of Canada, Brit- 
ish Information Services, Fairchild 


Camera and Instrument Corporation, 
General Electric Company, Iowa Engi- 
neering Experiment Station, Malabar 
Machine Company, The Glenn L. Mar- 
tin Company, Metallizing Engineering 
Company, Inc., The Royal Aeronautical 
Society, Ryan Aeronautical Company, 
The Standard Oil Company of Ohio, 
Trans-Canada Airlines, U.S. Bureau of 
Labor Statistics, Civil Aeronautics Ad- 
ministration, Department of State, 
Library of Congress, War Department, 
Women’s Bureau, the House and Senate 
document rooms, and Congressional 
Committees on military affairs and 
postwar economic policy and planning. 


New Corporate Member 


Steel Improvement & Forge Com- 
pany, of Cleveland, has recently be- 
come a Corporate Member of the In- 
stitute. 

For nearly two decades the com- 
pany has been making aircraft forg- 
ings. Its technical staff was among 
the first to recognize and enhance the 
position of fiber structure (grain 
flow) as a means of increasing the 
strength of a forging without an in- 
crease in weight. 

The start of the present war found the 
company ready to produce aircraft 


Royal Air Force Medals 


The accompanying photographs show the face (above) and reverse 
side (below) of the R.A.F. medals presented to the Institute at its 
Honors Night Meeting on January 31. An account of this meeting 


is given on page 39 in this issue. 


medals are: 


In order from left to right the 


(1) The Distinguished Flying Cross. 
(2) The Distinguished Flying Medal. 
(3) The Conspicuous Gallantry Medal. 


(4) The Air Force Medal. 
(5) The Air Force Cross. 
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HARRISON 


BUY WAR BONDS 


TEMPERAT WOINEERING 


LICKS A PROBLEM 


OF HEAT... WEIGHT 


When military needs called for high- 
altitude planes, supercharged engines 
supplied the answer. 


But supercharging had its problems— 
one of which was to get rid of the heat 
of compression. 


At first, heavy copper intercoolers were 
used. Then Harrison engineers went 
to work. They tackled problems of 
weight, structural strength, resistance, 


as well as heat dissipation. In Harri- 
son’s well-equipped engineering lab- 
oratories, experimental models were 
tested and re-tested under simulated 
flight conditions. 


Step by step, the eventual design was 
developed —the Harrison aluminum in- 
tercooler which contributes to the top- 
flight performance of many of our Army 
and Navy fighters and bombers. 


HARRISON 


OlL COOLERS CONTROL VALVES RADIATORS 
DIVERTER VALVES * SUPERCHARGER INTERCOOLERS 


HARRISON RADIATOR Division OF GENERAL MOTORS, LOCKPORT, NEW YORE 
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forgings on a large-volume basis to the 
exacting requirements of the aircraft 
industry. About 70 per cent of the 
plant capacity has been devoted to air- 
craft forgings, with complete facilities 
that include a seasoned engineering and 
metallurgic quality-control department, 
automatic controlled heating and heat- 
treating facilities, experienced die and 
production personnel, and exacting in- 
spection requirements. Forging design 
service has been made available to the 
aircraft industry for counsel in the de- 
sign stages to serve as a means of im- 
proving production by good design. 

A large percentage of the company’s 
aircraft production has been devoted to 
radial aircraft-engine parts, such as 
crankshafts, master connecting rods, 
articulated connecting rods, pro- 
peller shafts, and miscellaneous en- 
gine parts. Fuselage fittings are also 
made for use at focal points for flexing 
vibratory stresses. Landing-gear parts 
produced by the company include 
cylinder forgings, shock brackets, braces, 
and the like. Related parts with similar 
stresses are wing arms and arresting 
hooks for the folding-wing carrier planes. 

This firm has pioneered in the forging 
of high-strength, heat-resisting alloys. 
Supercharger parts are forged of high- 
alloy, heat-resisting steels. 


Sections and Branches 


Buffalo Section 


The fifth meeting of the 1944-45 pro- 
gram of the Buffalo Section was held at 
the Hotel Westbrook on January 9, 
1945, with an attendance of approxi- 
mately 40 members and guests. In ac- 
cordance with the usual custom, each 
member introduced his guest. Chair- 
man Hawkins, in reporting on the meet- 
ing of the Joint Engineering Committee 
for Niagara Frontier held on November 
27, mentioned the groups represented 
and the topics discussed, and stated that 
the majority had agreed that such a 
Joint Engineering Committee was a 
desirable project. 

The Constitution Committee was 
unable to report because the holidays 
and adverse weather conditions had pro- 
hibited a meeting, but a report is 
scheduled for the next meeting. 

The speaker of the evening was Wal- 
ter E. Chaffee, Jr., of the Curtiss- 
Wright Corporation, who was intro- 
duced by Homer Dotts, also of Curtiss- 
Wright. Mr. Chaffee spoke on “Inter- 
relation of Engineering and Other 
Departments of the Plant.” He out- 
lined the functions of an engineering de- 
partment, giving an overall picture of 
how these functions contribute to the 
work of other divisions of the enterprise 
and how all of these functions are co- 
ordinated. 


Los Angeles Section 


A dinner meeting of the Los Angeles 
Section took place on January 4 at the 
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Elks Club, with 95 members in attend- 
ance. 

Harold Luskin of Douglas Aircraft 
Company, Inc., delivered a paper pre- 
pared by Ernest W. Graham and him- 
self titled ‘“The Determination of the 
Maximum Lift Coefficient of an Air- 
plane in Flight.”” Prepared comments 
were given by George Schairer, J. M. 
Wright, and C. L. Johnson. General 
comments were given by guests from the 
Civil Aeronautics Administration and 
from Wright Field, and by other Insti- 
tute members. 


New York Section 


A special meeting of the New York 
Section was held on February 7 in the 
McGraw-Hill Auditorium, to enable 
members of the Section to hear the paper 
“The Development of the Constella- 
tion” previously presented at a meeting 
of the Los Angeles Section. Chairman 
Frederick K. Teichmann presided, and 
Clarence L. Johnson, Chief Research 
Engineer of the Lockheed Aircraft 
Corporation, read the paper. It referred 
to the extensive development work in 
the design and testing of this large land 
plane. The aerodynamic design of air- 
foils and fuselage was treated, as was 
the choice of power plants and cooling 
system. An active question period 
followed the conclusion of the pres- 
entation. Two hundred members at- 
tended. 


Seattle Section 


A dinner meeting of the Seattle Sec- 
tion was held on January 10 at which 
Jared B. Morse of the Boeing Aircraft 
Company discussed “The Relation of 
Cargo Handling to Air-Terminal Facili- 
ties.” The talk dealt with means of 
handling the increased volume of freight 
and passenger traffic that is anticipated 
in postwar operations. 

Marvin S. Michael, a test pilot of the 
Boeing Aircraft Company, gave a 
demonstration of high-altitude flight 
equipment. There were 84 members 
and guests in attendance. 


Illinois Institute of Technology 


On January 10 a business meeting was 
held in Chapin Hall with 14 in attend- 
ance. Final arrangements were made 
for a tour of the Chicago plant of the 
Dodge Division of Chrysler Corpora- 
tion, and the proposed trip to the Doug- 
las Aircraft plant was discussed. 

On January 11 the tour of the Dodge 
plant took place. It was conducted in 
two groups of ten each. 

A business meeting on January 24 
was attended by 16 members and photo- 
graphs were taken of the group. 


Indiana Technical College 


A- combined business and technical 
meeting was held on January 9 with 11 
members in attendance. Knox Acker- 
man, a Student Member, gave a talk 
about propellers. The films ‘‘Goodrich 
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De-icer Development” and “Spark 
Plugs” were shown. 

At a business meeting on January 25, 
twelve members viewed the film ‘‘The 
Lightning P-38.” A suggestion was 
made that the members start a collec- 
tion of cutaway drawings of various air- 
planes in order to facilitate the study of 
airplane construction. 


Casey Jones 
School of Aeronautics 


A business meeting of the Casey 
Jones School of Aeronautics Branch 
was held on December 1, 1944, with 17 
members in attendance. Warren Reider 
presided and spoke about the procure- 
ment of films. 

Another business meeting was held 
on December 8 with an attendance of 
19. After nominations, the following 
new Officers were elected: Chairman, 
George Grabowski; Vice-Chairman, 
Robert Rawding; Secretary, Charles 
Pirrello. 

A business meeting on December 15 
was attended by 21 members. Various 
topics were discussed, including the 
possibilities of organizing an I.AS. 
Branch basketball team and a proposed 
dance. Peter Pannaccione was elected 
corresponding secretary. Meetings 
scheduled for December 22 and 29 and 
January 5 were omitted because of a 
school vacation. 

Business meetings were held January 
12 and 19 at which the attendance was 
19 and 14 respectively. Plans were 
discussed for the annual smoker and for 
procuring technical speakers for future 
meetings. 


Massachusetts Institute of 
Technology 


On January 10 and 11 the M.LT. 
Branch made a trip to the plants of the 
Sikorsky Aircraft Division and the 
Chance Vought Aircraft Division of 
United Aircraft Corporation, at Bridge- 
port and Stratford, respectively. The 
19 members were conducted through 
the production lines and engineering 
departments and listened to talks by 
various engineers and other representa- 
tives of the company. 


University of Michigan 


Thirty-five members attended a tech- 
nical meeting of the University of 
Michigan Branchon January 10 at the 
Michigan Union. The film ‘Air Flow” - 
was projected. 

A combined technical and business 
meeting was held on January 24 at 
which Chester S. Ricker, Detroit editor 
of Aviation magazine, spoke on “Some 
Structural Features of Foreign Air- 
planes.” The talk was illustrated by 
lantern slides of the features of the 
Focke-Wulf 190 and the de Havilland 
Mosquito. 

The following officers were elected: 
Chairman, F. J. Miller; Vice-Chair- 
man, R. Champion; Secretary, L. W. 
Scudder; Treasurer, K. Morey. 
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Strong, Hexible ‘muscles 


these motors and power packages* are the “brawn” 
that swings gun turrets, opens bomb bays, positions cowl 
flaps, and performs other flying and fighting functions. 


They were designed by G.E. in working out en- 
gineered systems for various types of aircraft, and are 
built to provide the highest practicable power / weight 
ratios. In their wide-range adaptability and combat 
stamina, they are typical components of G-E gun- 
turret and temperature control systems. Similarly, their 
exceptional performance characteristics typify the 
components used in still other G-E aircraft systems — 
ignition, d-c power supply, automatic pilot. 


In your design work, there’s a good chance that one 
of these systems already developed by G.E. can be 


s 
Defroster blower 


Landing 
Wing flap 
Bomb door 
Tail skid 
Gun charge’ 
Ammunition 
pooster 
Compressor 
Turrets 


gear 


adapted to fit your requirements. If not, we believe 
our wide experience with applications of aircraft 
drive, control, and generating equipment will enable 
us to develop a new system which will fit them exactly. 


At any rate, we'd appreciate an opportunity to tell 
you about some of the possibilities we see for apply- 
ing existing G-E systems—or to discuss the possibil- 
ities of developing something entirely new. 


General Electric Company, Schenectady 5, N. Y. 


*Gears designed and manufactured by Pacific Gear 
Works Division, Western Gear Works, Los Angeles. 
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READY-FOR-INSTALLATION 
“POWER PACKAGES” 


In a G-E power package, all the necessary devices 
are built into one compact unit to meet limited space 
requirements. Their use relieves the plane designer of 
co-ordinating subassemblies and saves subassembly 
time. As you initiate new designs, ask the nearest G-E 
cfice about sample power packages for test. 


GENERAL @ ELECTRIC 


674-18-8874 


WIDE RANGE OF MOTOR SIZES 


G-E 24-volt d-c 
aircraft motors 
available in both 
open and en- 
closed types for 
continuous or in- 
termittent duty, 
are made ina wide 
range of ratings— 
from 1/50 to 7 hp at speeds of 1750 to 7500 rpm. 

Features include: steel shell for rigid construction, 
aluminum end shields for light weight, field windings 
of Formex* magnet wire for resistance to aging and 
overheating. All motors are “run in” under their own 
power, and tested individually for performance. 


*Trade-mark Reg. U.S. Pat. Off. 
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Cl we ath 


POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING DESIGNING MACHINE WORK SPINNING 
GAS AND RESISTANCE WELDING STAMPING ELECTRICAL WORK 
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New York University 


At a technical and business meeting 
on January 9 in the Daniel Guggenheim 
School of Aeronautics building the 20 
members in attendance witnessed the 
film ‘Building a Bomber.” Leon Ben- 
nett was elected Secretary-Treasurer to 
replace Donald Witkin, who has joined 
the armed forces. 

On January 23 a technical meeting 
had an attendance of 20 members. H. 
A. Linsley of the Wright Aeronautical 
Corporation gave an informal talk in 
connection with the film “Power by 
Wright.” Mr. Linsley’s comments 
served to bring up to date some of the 
older points in the film. He also dis- 
cussed some of the interesting features 
of the combustion turbine. 


North Carolina State College 


Business meetings in the Aeronautical 
Laboratory on January 9, 15, and 23 
were confined to discussions of the ad- 
mission of new members. 


University of Notre Dame 


A group of about 30 members of the 
University of Notre Dame Branch met 
on February 1 and witnessed the show- 
ing of the film “The Lightning P-38.” 
The subject of the film stimulated an 
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interesting discussion and question 

period. 

Spartan College of Aeronautical En- 
gineering 


A business meeting on January 11 
was given to a discussion of topics of 
general interest. The present officers of 
the Branch are as follows: Chairman, 
Jack Wintzell; Vice-Chairman, Jack 


Vawter; Program Chairman, Curtis 
Walker; Secretary-Treasurer, Egbert 
Au Yong. 


University of Texas 


On January 8 a joint meeting was 
held with the Student Branch of the 
American Society of Mechanical Engi- 
neers, with an attendance of about 100. 
A talk about gas turbines was given by 
Paul Sidler of the Swiss firm of Brown- 
Boveri & Cie. A.G. The talk was illus- 
trated by lantern slides. 

Another meeting of the University of 
Texas Branch was held early in January 
at which the films “The Story of the 
Black Cats,” ‘The Fighting Fuel,” and 
“The Birth of the B-29” were projected. 
The attendance was 23. 

A technical meeting on February 1 
was attended by 15 members. William 
J. Carter gave a talk about pilot train- 
ing and flight experiences. 


| News of Members 


Benjamin N. Ashton, Jr., former Vice- 
President and Chief Engineer of Electrol, 
Inc., has been elected President of that 
company. 

William H. J. Beardslee has been trans- 
ferred to the staff of Aerojet Engineering 
Corporation to engage in design and sales 
engineering work. 

Paul J. Bergeron was recently appointed 
Liaison Engineer at the Chance Vought 
Aircraft Division of United Aircraft Cor- 
poration. 

Ingvald K. Brenkert is now with AiRe- 
search Manufacturing Company as De- 
sign Engineer. 

Sherwood H. Brown has been commis- 
sioned an Ensign in the United States 
Naval Reserve. 

Clayton J. Brukner, President of Waco 
Aircraft Company, is one of the new Vice- 
Presidents of Manufacturers Aircraft 
Association, Inc. 

Walter E. Burnham has joined Beech 
Aircraft, Corporation as Staff Engineer. 

August R. Butler, formerly known as 
August R. Butz, has been appointed a De- 
velopment Engineer at Airadio, Inc. 

Victor Emanuel, formerly President of 
The Aviation Corporation, has been 
elected Chairman of the Board of Direc- 
tors of that company. 

Norvin E. Erickson has joined Douglas 
Aircraft Company, Inc., as Flight Test 
Engineer. 

Stanley H. Evans has relinquished his 
appointment as Principal Technical Of- 
ficer on the staff of the British Air Com- 


mission at Washington to accept the post 
of Chief Designer of Folland Aircraft, 
Ltd., in England. He is also serving at 
present on the Council of The Royal Aero- 
nautical Society. 

Victor M. Ganzer has been appointed 
Assistant Group Engineer in Aerody- 
namics at Boeing Aircraft Company. 

John H. Geisse has been appointed to 
the recently created office of Assistant to 
the Administrator for Personal Flying 
Development, Civil Aeronautics Adminis- 
tration. He will prepare studies and make 


J. H. Geisse. 
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recommendations to the Administrator 
concerning the development of privately 
owned aircraft in the United States and 
also will act as Liaison Officer between the 
Administrator and other agencies or or- 
ganizations in matters pertaining to per- 
sonal flying. 

Robert D. Gilson has joined The Glenn 
L. Martin Company as Power Plant De- 
sign Engineer. 

John D. Guran has received his com- 
mission as an Ensign in the United States 
Naval Reserve. 

Herbert Halperin has been commis- 
sioned an Ensign in the United States 
‘Naval Reserve. 

Victor A. Ivanoff has been appointed an 
Aeronautical Engineer at the Langley 
Memorial Aeronautical Laboratory of the 
N.A.C.A. 

Edward S. Jenkins is now Chief Re- 
search Engineer at Consolidated Vultee 
Aircraft Corporation. 

Dragoljub K. Jovanovich is Consulting 
Engineer for Higgins Industries, Inc. 

William A. Lester has joined Ryan 
Aeronautical Company as Engineering 
Designer A, Development Group. 

Robert C. Lewis is now Chief Engineer 
in the Vibration Division of M. B. Manu- 
facturing Company, Inc. 

Einar A. Lundquist has been appointed 
an Aeronautical Engineer at the Langley 
Memorial Aeronautical Laboratory of the 
N.A.C.A. 

John M. Luther is now Power Plant 
Group Engineer at the Allentown Division 
of Consolidated Vultee Aircraft Corpora- 
tion. 

Robert M. Mclver has joined United 
Air Lines Transport Corporation as Engi- 
neering Test Pilot. 

Robert B. Phillips has been appointed 
teacher of Aeronautics at the Julia Landon 
High School in Jacksonville, Fla. 


Terrence B. Rendel is now in the Avia- 
tion Department of the Shell Oil Com- 
pany, Inc. 


William C. Rockefeller, formerly Chief 
of Aerodynamics and Preliminary Design 
with Avion, Inc., and more recently with 
Consolidated Vultee Aircraft Corporation, 
has been appointed General Manager of 
Alvin P. Adams and Associates. 


Russell W. Thaw is an Engineering 
Test Pilot in the Experimental Division of 
Douglas Aircraft Company, Inc. 


William E. Valk, Jr., of Curtiss-Wright 
Corporation and Wright Aeronautical 
Corporation, was recently elected Treas- 
urer and a Director of the Manufacturers 
Aircraft Association, Inc. 


Herman J. von Plonski is now General 
Manager of The William Schollhorn Com- 
pany. 

Raycroft Walsh, Vice-President and 
Director of Pratt & Whitney Aircraft 
Corporation of Missouri, has been elected 
a Vice-President of Manufacturers Air- 
craft Association, Inc. 


Ray P. Whitman, First Vice-President 
and Manager of the Niagara Frontier 
Division of Bell Aircraft Corporation, 
has been elected a Vice-President of Manu- 
facturers Aircraft Association, Inc. 
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Tapped threads, normally weak spots in light-metal assemblies, become the 
toughest parts when protected with Heli-Coil Inserts. These precision-shaped 
wire coils line the tapped thread with stainless steel or phosphor bronze—give 
it the wear resistance of these hard metals—eliminate abrasion, stripping 
and seizing. 


Heli-Coil Inserts engage fully with American National threads. They are 
installed in a fraction of the time required for solid bushings—occupy less than 
half as much cross-sectional area (permitting more latitude in design) —weigh 
one-fifth as much as solid bushings of the same inside diameter. 


Whether your tapped thread problem concerns original installations, salvage, 
maintenance or field servicing, Heli-Coil Inserts offer a simple, inexpensive 


solution. 


explains principles of Heli- 
Coil Inserts and the Aero-Thread 
System . . tools for installation... 
product applications. Send for your; 
copy today. 
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Members Elected 


The following applicants for membership 
or applicants for change of previous grades 
have been admitted to membership in the 
grades indicated since the publication of 
the list in the last issue of the Review. 


Elected to MEMBER Grade 


Barker, Fowler Wesley, Editor, Air 
Transport magazine, McGraw-Hill Pub- 
lishing Co. 

Blake, Joseph Russell, B.S. in M.E.; 
Project Enginee1, Adel Precision Products 
Corp. 

Buehman, Albert Harry, B.S. in E.E.; 
Design Engineer, AiResearch Mfg. Co. 

Conner, James Edmund, B.S. in Ae.E.; 
Asst. Maintenance Supt., Pan American 
Airways System. 

Dunning, Joseph Samuel, B.S. in Ae.E.; 
Group Leader, Douglas Aircraft Co., Inc. 

Frick, James Phillip, Aerodynamicist, 
Consolidated Vultee Aircraft Corp. 

Geignetter, Charles G., Design Engi- 
neetr, Grumman Aircraft Engineering 
Corp. 

Henry, Joel Turner, B.S. in M.E.; Liai- 
son Engineer, Allen Tool Company. 

Kerker, Richard, B.Ae.E.; Aerody- 
namicist, Douglas Aircraft Co., Inc. 

Kimball, Charles Newton, D.Sc.; Vice- 
President in charge of Engineering, Aireon 
Manufacturing Corp. 

Lanz, John Edward, M.A.; Coordina- 
tor, Los Angeles Board of Education. 

McCreery, Frank Ewing, Jr., B.S. in 
M.E.; Executive Chief Engineer, Rohr 
Aircraft Corp. 

McIntosh, Colin Hugh Alexander, B.A.; 
Chief Navigator, American Airlines, Inc. 

Milam, William Thomas, B.S. in M.E., 
Sr. Flight Test Engineer, Boeing Aircraft 
Co. 

Pranspill, George Otto, B.S.; Foreman, 
Loft Dept., Goodyear Aircraft Corp. 

Rieben, Thorburn Rees, B.A., C.E.; 
Group Engineer, Structures Dept., Boeing 
Aircraft Co. 

Schaefer, Oswald John, B.S. in Ae.E.; 
Chief Design Engineer, The Glenn L. 
Martin Co. 

Shea, John Franklin, Design Engineer, 
Lockheed Aircraft Corp. 

Willis, Floyd Lewis, Design Engineer, 
Lockheed Aircraft Corp. 

Winchell, Guilbert Saylor, B.S. in M.E.; 
Lt., Engine Overhaul Officer, U.S.N.R. 


Elected to Technical Member Grade 

Christiansen, George Albert, Asst. En- 
gineer, Bell Aircraft Corp. 

Cregier, John E., Jr., Service Engineer, 
Consolidated Vultee Aircraft Corp. 

Falkenstrom, Edward, B.Ae.E.; Jr. 
Engineer, American Airlines, Inc. 

Grom, Vernon Ray, Section Head, Sta- 
tistical Quality Control, Airplane Div., 
Curtiss-Wright Corp. 

Gumbel, Harold, B.S.; 


Aerodynami- 
Cist, Republic Aviation Corp. 


Jones, Dietrick Campbell, Engineer, 
Boeing Aircraft Co. 

Jones, John Roger, Stress Analyst, The 
de Havilland Aircraft of Canada Ltd. 

Lillie, Bertram Alexander, Sr. Electrical 
Draftsman, The de Havilland Aircraft of 
Canada Ltd. 

Mintz, Sol, Corporal, U.S.A.A.F. 

Nelson, Thomas Arthur, B.S. in M.E.; 
Flight Test Engineer, Boeing Aircraft Co. 

Ogren, Helmer Helarius, II, B. in Ae.E.; 
Engineer, Boeing Aircraft Co. 

Prill, George Cunningham, B. in Ae.E.; 
Chief, Aerodynamics & Performance 
Group, Transcontinental & Western Air, 
Inc. 

Ring, Norman, Stress Analyst, The de 
Havilland Aircraft of Canada Ltd. 

St. Hilaire, Frank Desmond, Technical 
Representative, Wright Aeronautical 
Corp., Curtiss-Wright Corp. 

Savage, John Leslie, B.S. in M.E.; 
Master Layout, The Glenn L. Martin Co. 

Thompson, Henry, A.M.I.E.T., Metal- 
lurgist, Research Dept., Ministry of Sup- 
ply (England). 

Warner, William Kenneth, Asst. Proj- 
ect Engineer, Douglas Aircraft Co., Inc. 
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Whiston, James Edward, Fuselage 
Group Engineer, Bell Aircraft Corp. 


Young, John James, Jr. Pilot, Pan 
American Airways System. 


Transferred from Student to Technical 
Member 

Allmand, Donald Elliott, B.S. in M.E.; 
Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Bailey, C. Ogden, B.M.E. 

Freed, Shervin, B.Ae.E.; U.S. Navy. 

Kraus, Samuel, B.Ae.E.; Midshipman, 
U.S.N.R. 

Pope, William Arthur, Jr., Flight Lt., 
Royal Canadian Air Force. 

Saslaw, Martin David, A.A.Ae.; Stress 
Analyst, Hughes Aircraft Co. 

Yardley, John Finley, B.S. in Ae.E.; 
Midshipman, U.S. Navy. 


Elected to Affiliate Grade 
Hopkins, Gwyn Rowland, Draughts- 
man, Aircraft Div., National Motor 
Springs Pty. Ltd. (Australia). 
Merrill, Oliver Morse, Personnel Engi- 
neer, Consolidated Vultee Aiccraft Corp. 


Savaglio, Fredrick John, Asst. Foreman, 
Consolidated Vultee Aircraft Corp. 


and sectional meetings. 


ings which 


difficult to obtain. 


basis. 


of Student Branches. 


such meetings. 


J.A.S. Meetings 


In order to cooperate to the greatest possible extent with 
the Office of Defense Transportation and to continue to assist in 
the war effort through the holding of meetings at which aero- 
nautical engineering and scientific subjects are considered, the 
Institute has discussed with the O.D.T. plans for future national 


The Institute has been informed by the War Committee on 
Conventions “‘that conventions, conferences, and group meet- 
have an out-of-town attendance of fifty or less, in 
addition to the local attendance, will not require permits.’ 


Local attendance is composed of ‘‘persons using only city or 
suburban transit facilities, or, in the case of rural communities, 
transit facilities within the normal local trading area, and for 
which no hotel sleeping accommodations are required.’ 


Large national meetings, where attendance from outside the 
local area (including speakers) exceeds 50, require permits, 
and the Institute has been informed that such permits will be 
For this reason, the previously scheduled 
national meetings will be held as special local meetings. It is 
planned to continue arrangements for a Light Aircraft Meeting 
in Detroit, the Summer Meeting in Los Angeles, the Fall Meeting 
in Dayton, and the Air Transport Meeting in Washington on this 


The ruling of the O.D.T. will have no effect on local meetings 
It will, however, be impossible to schedule 
sectional meetings of Student Branches which require trans- 
portation and hotel facilities for more than 50 persons attending 
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OU’LL find Sensenich propellers as 
standard equipment on nine out of 
ten new aircraft under 250 hp. 

The man who buys a plane—and flies 
one—can profitably ask the ques- 
tion “Why ?”. 

With at least half a dozen to choose 
from, why do most plane and engine 
designers, engineers and test pilots spec- 
ify Sensenich wood aircraft propellers? 


AIRCRAFT 


ENGINEERING 


REVIEW—MARCH, 


1945 


PENSEN ICH 


wy 


PHOTOGRAPH FOR CULVER AIRCRAFT CORP. BY ROBERT YARNALL RICHIE 


Because of Sensenich performance 
under flight test...tests which prove 
that superior propeller design and con- 
struction assures maximum performance 
under all conditions. That’s why Sensenich 
is the world’s largest manufacturer of 
wood aircraft propellers. 


NOW AVAILABLE FOR 
PRIVATE AND COMMERCIAL PLANES 


Ask your aircraft parts supplier or write direct 
for list showing Sensenich model numbers for 
all planes including government ships now 
being sold. SENSENICH BROTHERS, Adjacent 
to Lancaster Municipal Airport, Lancaster, Pa., 
West Coast Branch, Glendale, Calif. 


* 


Let the Sensenich PROP-SHOP renew your damoged 
propellers. Any make. Main Plant or West Coast Branch. 


PROPELLERS 


KEEP "EM IN THE AIR WITH A SPARE 
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Necrology 


John Herbert Knight 


John Herbert Knight, a MEMBER of 
the Institute, died recently in his six- 
tieth year. Since 1941 he had been con- 
nected with the Civil Aeronautics Ad- 
ministration and at the time of his 
death he was Airport Engineer at La- 
Guardia Field, New York, engaged in 
reviewing airport plans and specifica- 
tions and inspecting airports. He was 
also President of the Bronx County 
Chapter of the New York State Society 
of Professional Engineers. He served 
as Chairman of the Aviation Committee 
of the Bronx Chamber of Commerce 
from 1936 to 1943. 

Mr. Knight was born in England on 
January 15, 1886, and came to the 
United States prior to 1906. He studied 
engineering at Cooper Union, receiving 
the Bachelor of Science degree in 1911 
and the Civil Engineering degree in 
1914. He became a citizen of the United 
States on April 27, 1909. 

From 1911 to 1935 he was connected 
with the Knidem Construction Corpora- 
tion in the borough of the Bronx, New 
York, as Civil Engineer in charge of 
construction work embracing all of the 
major items of airport work. He was 
also secretary of that company. In 1936 
the name of the firm was changed to 
Knight and Timoney, Inc., and Mr. 
Knight was President and Chief Engi- 
neer until 1941. The company com- 
pleted, among other projects, various 
bridges, underpasses, sewage-treatment 
plants, and grading and paving work 
related to airport construction. 

In 1936 Mr. Knight had become in- 
terested in aeronautics and attended 
New York University to study aeronau- 
tical engineering, aircraft instruments, 
navigation, and meteorology. He also 
received a license as a private pilot in 
that year. 


George Cleveland Dorris, Jr. 


George Cleveland Dorris, Jr., a 
Technical Member of the Institute and 
a Captain in the U.S. Army Air Forces, 
died while in the service of the nation. 
Before the war he had been a Second 
Lieutenant in the Infantry Reserve while 
carrying on his civilian work. 

Captain Dorris was born at Sheridan, 
Wyo., August 5, 1913, and completed 3 
years of college work at the Montana 
State Engineering College. He trans- 
ferred to the University of Washington 
but left college in the senior year of his 
aeronautical engineering course. From 
July, 1936, to May, 1938, he held dif- 
ferent positions in the Production De- 
partment and Engineering Department 
of Boeing Aircraft Company, working on 
production follow-up on the XB-15 
Bomber, doing drafting and piping lay- 
out work on the 314 Boeing Clipper, and 
serving as Supervisor of Production of 
Model 307 wings and nacelles. 

For three months during 1938 he was 
connected with the Production Depart- 
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ment of the Curtiss-Wright Corpora- 
tion plant at St. Louis as Supervisor of 
the Experimental Model 20 Transport. 
He returned to Boeing Aircraft Com- 
pany and was Inspector on Final As- 
sembly of the B-17 when he entered the 
Army in November, 1943. 


Willard Bartlett Boothby 


Willard Bartlett Boothby, a Technical 
Member of the Institute, was killed in 
an airplane accident while serving as a 
Test Pilot with the United Aircraft 
Corporation. 

Mr. Boothby was born on April 27, 
1918, in Woodbury, N.J. He studied 
for 2 years at Drexel Institute and 3 
years at Purdue University, from which 
he received the degree of Bachelor of 
Science in Mechanical Engineering with 
Aeronautical Option in June, 1939. He 
joined The Glenn L. Martin Company 
as Metal Assemblyman in the Experi- 
mental Department, later transferring 
to the National Advisory Committee for 
Aeronautics at Langley Field as a Junior 
Engineer, doing flight research on ro- 
tating wing aircraft. In March, 1942, 
he joined the United Aircraft Corpora- 
tion. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organi- 
zation may have requirements listed 
without charge by writing to the Sec- 
retary of the Institute. 


WANTED 


Aeronautical Engineers—Experi- 
enced or semiexperienced stress, lay- 
out, and weights engineers for impor- 
tant positions in connection with 
designing of nonwrinkling sandwich 
aircraft structures. War and postwar 
applications. Write full particulars 
concerning education, experience, and 
salary requirements to Universal 
Moulded Products Corporation, Aero- 
nautical Engineering Division, Bris- 


tol, Va. Attention: Dr. R. J. Nebe- 
sar. 
Aeronautical Engineers, Stress 


Analysts, Layout and Detail Drafts- 
man—FExcellent opportunities in the 
Engineering Division to carry out ori- 
ginal design work on all phases of heli- 
copter development program. Appli- 
cants must comply with W.M.C. regu- 
lations. Write stating education, ex- 
perience, age, draft status to Adminis- 
trative Engineer, Kellett Aircraft Cor- 
poration, Plant #2, Upper Darby, Pa. 


Instructor or Professor to teach Air- 
plane Design, Airplane Structures, 
and related subjects. Master’s degree 
preferred, experience in industry re- 
quired. Rank and salary depend upon 
training and experience. Address in- 
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quiries to Prof. D. W. Dutton, Direc- 
tor, Daniel Guggenheim School of 
Aeronautics, Georgia School of Tech- 
nology, Atlanta, Ga. 


Engineering Pilot, with Army, 
Navy or Marine flight training is de- 
sired. Engineering education, pre- 
ferably an aeronautical degree, pilot 
license to fly both single- and multi- 
engined airplanes is required. Pilot 
must pass military aero-medical physi- 
cal examination as some work may in- 
volve flights at high altitudes. Ad- 
dress inquiries to the Chief Engineer, 
Curtiss-Wright Corporation, Propel- 
ler Division, Caldwell, N.J. 


Aircraft Engineers—Experienced 
aerodynamicists; structural design- 
ers; senior drawing checkers; static 
test engineers; layout and detail 
draftsmen; senior stress analysts; 
technical illustrators; technical 
writer. These positions immediately 
available in critical war work ait at- 
tractive salaries. Postwar prospects 
excellent. Applicants must comply 
with W.M.C. regulations. Address 
replies giving education, experience, 
background, age, and draft status to 
C. J. Libby, Administrative Engineer, 
Edo Aircraft Corporation, Terminal 
Building, Flushing, N.Y. 


Aircraft Engineers— Positions avail- 
able in Clifton & Caldwell, N.J., for 
Tool & Gage Engineers. Also engi- 
neers for manufacturing process, pro- 
duction methods, also design engi- 
neers, Seniors & Juniors. Manufac- 
turing operation sheet writers, de- 
signers, tool & gage; gage analysts, 
tool & gage draftsmen. Applicants 
must have Aeronautical Industrial 
Manufacturing experience. Must 
have certificate of availability. Call 
in person or write Employment Office, 
Curtiss-Wright Corp., Propeller Divi- 
sion, 143 Getty Ave., Clifton, N.J. 


Detail and Layout Draftsmen, 
Stress Analysts, and Design Engi- 
neers needed for development work 
in the Engineering Department. 
Must be citizen, not employed in es- 
sential war industry, or have a certifi- 
cate of availability from the U.S. 
Employment Service Office or the 
War Manpower Commission of your 
area. Address inquiries to Curtiss- 
Wright Corporation, Airplane Divi- 
sion, Buffalo, N.Y.; Attention: Di- 
rector of Engineering. 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., N.Y. 


Aeronautical Engineer—graduate or 
equivalent in experience. Good work- 
ing knowledge of airplane design, 
structure, materials, and stress analy- 
sis desirable. Background of naval 
aircraft specifications and manufac- 
ture considered excellent. Pleasing 
personality is essential. Apply or 
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write to the Bureau of Aeronautics 
Representative, c/o Edo Aircraft Cor- 
poration, 13-10 111 Street, College 
Point, N.Y. 


Development Engineer— Major 
rubber company has opening for man 
with good technical education in me- 
chanical or aeronautical engineering. 
He will work on new products, follow 
technical phases of manufacture, and 
specialize in aeroplane tires and prod- 
ucts. Some previous experience de- 
sired but not necessary. In reply 
furnish full information, covering 
education, experience, also age and 
salary expected. Address inquiries 
to Box 287, Institute of the Aeronau- 
tical Sciences. 


Draftsmen—Four or five, wanted 
by large research and development: 
organization; experienced in the lay- 
out of aircraft structural members. 
Four or five years’ experience re- 
quired; knowledge of stress analysis 
desired. Experience in wing or fuse- 
lage group would prove satisfactory. 
Address inquiries to Box 282, Insti- 
tute of the Aeronautical Sciences. 


Aerodynamics Engineer—Practical 
experience wanted by well-known 
long-established mid-west manufac- 
turer to conduct technical research 
and market development in ventilat- 
ing and air-cooling division. Attrac- 
tive salary for man of ability and 
ambition. Address inquiries to Box 
275, Institute of the Aeronautical 
Sciences. 


Mechanical, Chemical or Metal- 
lurgical Engineer, experienced in fab- 
ricating and bonding aluminum al- 
loys, to function as project engineer in 
conversion of copper exchange heat 
devices to all aluminum construction 
for aircraft applications. Mid-west 
location, position permanent. Salary 
commensurate with experience and 
ability. Address inquiries to Box 271, 
Institute of the Aeronautical Sci- 
ences. 


Contact Man—to aircraft industry, 
travel mid-west and east representing 
manufacturer of heat transfer equip- 
ment. Engineering and previous con- 
tact with aircraft industry desirable but 
not essential. State background and 
previous employers and enclose photo. 
Address inquiries to Box 266, Institute 
of the Aeronautical Sciences. 


Aero & Mechanical Engineers— 
Large engineering firm engaged in 
military work with growing backlog of 
postwar jobs needs engineering per- 
sonnel in all categories: Designers, 
Layout & Detail Draftsmen, Stress 
Analysts, Checkers, etc. Location 
Manhattan. W.M.C. rules observed. 
Address inquiries to Box 263, Insti- 
tute of the Aeronautical Sciences. 


Chief Design Engineer—Graduate 
mechanical engineer, experienced on 
automotive radiators, with established 
AAA-1 high production manufacturer 
of automotive radiators. Worth-while 
salary. Sound peacetime future with 


resumption of automobile production. 
Write in complete detail. Enclose re- 
cent (nonreturnable) photo. Address 
inquiries to Box 252, Institute of the 
Aeronautical Sciences. 


Industrial Engineers—Major coast 
to coast air line, strong background 
on accounting systems, operating cost 
accounting and capital items deprecia- 
tion; must be willing to leave city. 
Permanent position offering unlimited 
opportunity. Describe background in 
detail. Enclose photo. Address in- 

uiries to Box 240, Institute of the 
eronautical Sciences. 


AVAILABLE 


Industrial Designer—Age 34, fam- 
ily, engineering background, executive 
experience, has six years’ experience in 
industrial design (product development 
and interiors) of which two years were 
spent in aviation. Qualified to do 
market investigation for reconversion 
or to act as liaison between management 
and designers, also as staff industrial 
designer. Change contemplated be- 
cause last assignment which was the re- 
design of a series of aircraft engine-test 
equipment is completed. Available 
now. Can comply with W.M.C. regu- 
lations. Address inquiries to Box 288, 
Institute of the Aeronautical Sciences. 


Aeronautical Economics Research 
Worker—College Graduate, Econom- 
ics Major, 5 years employed in Air- 
craft. Now working for Masters’ 
Degree in Economics at N.Y.U. and 
employed in Aircraft. Desires con- 
nection with research staff involving 
Economics in Aeronautics. Address 
inquiries to Box 286, Institute of the 
Aeronautical Sciences. 


Engineer—B.M.E., 1943. Nine 
months assistant project engineer on 
electromechanical aircraft devices. 
Honorably discharged from the U.S. 
Navy. Desires research or develop- 
ment position in New York City. 
Address inquiries to Box 285, Institute 
of the Aeronautical Sciences. 


Engineers—<Aecronautical, Mechani- 
cal Electronic Designers, Draftsmen, 
Checkers; Wide variety of interesting 
work on essential projects. Excellent 
postwar opportunities. Manhattan 
location; W.M.C. rules observed. 
Address inquiries to Box 284, Insti- 
tute of the Aeronautical Sciences. 


Mechanical Electrical Engineer— 
Sixteen years’ experience in design 
and manufacture of electrical me- 
chanical devices; past 8 years com- 
plete charge of all engineering depart- 
ment activity; present position with 
aircraft parts manufacturer. Desires 
responsible position. Can secure re- 
lease and draft exempt. Address in- 
quiries to Box 283, Institute of the 
Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
Seven years’ experience, 2 years in 
naval aircraft factory. Especially 
interested in jet propulsion and rotat- 
ing wing aircraft, several months’ ex- 


perience in latter. Desires responsible 
position with postwar future. Address 
inquiries to Box 281, Institute of the 
Aeronautical Sciences. 


Registered Professional Aeronauti- 
cal Engineer, with successful consult- 
ing practice, has time available for 
new client. Graduate degrees from 
two Universities, eight years’ experi- 
ence in airplane design, aerodynamics 
and structural design. Location mid. 
west, but will travel to suit client. Re- 
tainer fee or contract basis. Address 
inquiries to Box 280, Institute of the 
Aeronautical Sciences. 


Engineering Test Pilot—Ten years’ 
flying experience, Army trained, three 
years of experimental test flying with 
prominent manufacturer of multi- and 
single-engined military airplanes. B.S.- 
M.E. degree, majored in Aeronautical 
Engineering. Proven executive abil- 
ity. Desires to change company af- 
filiation. West Coast preferred. Ad- 
dress inquiries to Box 279, Institute of 
the Aeronautical Sciences. 


Aeronautical Engineer—Over 15 
years of practical and well-rounded 
experience with wide organizational 
background as executive engineer 
(equivalent to assistant chief engi- 
neer), chief project engineer, project 
engineer, design and acting chief 
draftsman in charge of scheduling, per- 
sonnel and drafting room practice on 
military and commercial aircraft. 
Hard working. Desires responsible 
position with postwar future. Detroit 
area preferred, but other locations will 
be considered. Now employed, avail- 
able 3-4 weeks. Release available. 
Address inquiries to Box 278, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—B.S.M.E., 
A.E., three years’ experience with 
Technical Development Division, 
C.A.A., and two years’ experience in 
aerodynamics of helicopters with Air- 
craft Engineering Division, C.A.A., 
desires responsible position with post- 
war future in aircraft company lo- 
cated in or near New York City. 
Address inquiries to Box 277, Insti- 
tute of the Aeronautical Sciences. 


Engineer—B.Ae.E., recent gradu- 
ate, presently employed in material 
and process group of leading aircraft 
manufacturer, unmarried, draft defer- 
red, willing to travel, can obtain re- 
lease from present employer. De- 
sires position primarily concerned 
with dealing with people but requiring 
a technical background. If such posi- 
tion is available please contact and 
résumé will be furnished immediately. 
Address inquiries to Box 276, Institute 
of the Aeronautical Sciences. 


Engineer—Three years college, 27 
years old, rotating wing experience. 
Desires change to larger plant. Work 
in research desired. Married and re- 
tired 1st Lieutenant from Air Corps. 
Also a licensed navigator with 800 
hours of ocean flying. Address in- 
one to Box 274, Institute of the 

eronautical Sciences. 


(Continued on page 173) 
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Year Round Service 
over the 


North Atlantic 


Over a 2000 mile North Atlantic route that often becomes 

3000 miles against 90 knot headwinds, British Overseas Airways 
Corporation maintains year-round scheduled service on a trail 
blazed through some of the worst weather that ever beset an airline. 


Heavily-loaded takeoffs, fast climbs to surmount treacherous 
icing conditions, and high-altitude cruising at sub-zero temperatures 
are among the requirements met by modified Liberators 
equipped with Curtiss Propellers. 


This achievement is outstanding among the many transoceanic 
schedules now being maintained in all parts of the world 
by Curtiss equipped aircraft—forerunners of giant craft in which 
world travelers will find Curtiss automatic synchronizers 
and aerodynamic braking providing a new level of passenger comfort. 


CURTISS 


ELECTRIC PROPELLERS 


Curliss-Wright Corporation, Propeller Division 
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Planes that CARRY their “landing strips” - 


b.hp 
givel 
Emergency landings on rain-soaked jungle runways are not ue 
infrequent in today’s global warfare. Even on such tough a1 
terrain, AEROLS (Cleveland Pneumatic shock-absorbing land- Coo 
ing gear) protect the plane and pilot by helping insure a safe, os 
smooth landing. ¢ Today, AEROLS are contributing substan- | - 
tially to the efficiency of military planes; tomorrow, they will | i 
provide even greater comfort in the age of flight. ¢ Our prod- | 
ucts, serving many major industrial fields, are mentioned below. | 
Whatever your needs, Cleveland Pneumatic Tool engineers oe 
offer you the benefit of over 50 years manufacturing experience. - 
" 
THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio Ai 
Speed Final Victory! Buy MORE War Bonds Ai 
Ai 
CLEVELAND ROCK DRILLS CLECO AiR TOOLS Ay 
Bus 
Civ 
De: 
Ele 
Fli 
Fli 
ELAND PNEUMATIC TOOL Gi 


¢ 
an 
y be basec 
and 
spee 
| 
4 


Accessories and Equipment 


Cooling and Governing Problems 
on a Water-Cooled Auxiliary Generat- 
ing Plant. R. B. Winn. The writer 
discusses problems and experiments con- 
nected with the cooling and governing of 
an auxiliary generating plant that was 
required to produce 20 kw. a.c. and 3 
kw. d.c. continuous normal full load at 
3,750 r.p.m. This output was required 
for operating the electrical services of a 
large aircraft, and had to be maintained 
up to an altitude of 11,000 ft. 

The design of the auxiliary generating 

lant (a modified Ford V-8), which was 

iid on a great number of tests carried 
out on ducted installations, is illustrated 
and the principal features are listed. 
A detailed description is given of the 
radiator. Cooling problems are dis- 
cussed in sections dealing with the cal- 
culations of temperatures and airflow, 
fan characteristics, and the advantages 
of the counterrotating fan. 

The problem of governing is discussed 
and a description is given of the iso- 
speed governor and electric motor rig 
tests made with it. The relation be- 
tween the throttle angle and the engine 
b.hp. is explained, and consideration is 
given to the governor-carburetor link- 
age. The Journal of The Royal Aero- 
nautical Society, December, 1944, pages 
516-537, 11 illus. 

German Radiators, Oil Tanks and 
Coolers. This is a report of an 
examination of radiators, oil tanks, and 
air coolers taken from German aircraft. 
Information is given regarding design 
details as well as about the physical 
properties and chemical composition of 
the material used for these units. The 
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The Lear Model 572 Jack provides 
linear motion for the operation of oil 
cooler flaps, glycol cooler flaps, and inter- 
cooler exit flaps on the Army’s XB-19A. 


units described include the aluminum 
oil cooler of a Jumo engine from the Do 
18, the aluminum radiator of the Mes- 
serschmitt 109F Mercedes-Benz engine, 
two types of light-alloy radiators for 
Jumo 211 engines of the Junkers 88, the 
oil cooler and oil tank for the B.M.W. 
engine of the FW 200, and the radiator 
unit for the Me 210. Aircraft Engineer- 
se December, 1944, pages 363-368, 18 
illus. 

TKS Airframe De-Icing System. 
M. W. Bourdon. Based on information 
obtained from England, this article 
gives particulars of the TKS air-frame 
deicing system. It is explained that in 
this system a special fluid is distributed 
uniformly (and continuously, if and 
when required) over the whole of the 
airfoil surfaces, forming a boundary 
layer or film to which ice will not ad- 
here. Automotive and Aviation Indus- 
tries, January 15, 1945, pages 25, 74, 
76, 80, 4 illus. 
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The Story of Aircraft Filtration. 
In the first part of an article on air- 
cleaning devices for aircraft engines, the 
development of Vokes air filters for air- 
planes is reviewed from the introduc- 
tion of the original filter in 1932. Char- 
acteristics of oil-wetted and dry-air 
filters are described, and details are 
given on triple-gauze, three-ply, multi- 
vee, mille-vee and aero-vee types. 
Besides a table showing the technical 
characteristics of Vokes aero-vee filters, 
the article includes a list of the air fil- 
ters made by the firm. 

The concluding part of the article 
explains certain basic techniques of oil 
filtration and describes the three prin- 
ciples upon which the construction of 
Vokes lubricating-oil filters is based. 
It notes the development of filters for 
gun-turret hydraulic systems, the in- 
troduction of large filters for engines on 
test beds, the innovation of a mobile 
oil filter for special purposes, and the 
development of a special insulated fil- 
ter for employment on jet-propelled air- 
craft. The Aeroplane, December 22, 
1945, pages 701-704, 5 illus.; December 
29, 1945, pages 728, 729, 4 illus. 


Aerodynamics 


From Mach Number to True Air- 
speed. Richard G. Smith. A de- 
scription is given of a series of nomo- 
graphs providing a convenient method 
for computing true air speed by the use 
of Mach Number and corrections in air 
temperature. After outlining the cal- 
culations that must be made mathe- 
matically to obtain a figure for true air 
speed from readings of indicated air 
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SHAPES AND FORMS 


In cellular rubber! 


AVAILABLE NOW - cellular rubber made to order for 


gaskets, seals and weatherstrips of various sizes. Capacity now 
available for industrial and war needs. Three types... 
SPONGEX*, with interconnecting cells. CELL-TITE* hard 
or CELL-TITE soft with individual cells. May be made resistant 


to gasoline, oil, corrosive vapors. 


Suggested uses: 
Package Cushioning Shock Absorption 


Container Gaskets Weatherstripping 
Dust Proofing WaterproofChanneling 
Space Filling Grommets and Seals 


Vibration Dampening Instrument Parts 


Sensitive, easily damaged instruments 
are being safely delivered to many fight- 
ing fronts, packaged in cellular rubber, 
rubberized curled hair or bound fibre 


forms. Send for samples. 


% REG. U.S. PAT. OFF, 


Sponge Rubber Products Co. 


109 Derby Place, Shelton, Conn. ° Plants in Derby and Shelton, Conn. 
Sales Offices: New York * Chicago * Washington ° Detroit 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER PRODUCTS 
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speed, altitude, and temperature, with 
corrections for instrument error and 
other factors, the writer explains the 
nomographic method. The explana- 
tion is accomplished by the use of an 
example in which data (corrected for in- 
strument and pitot-static position er- 
rors) were obtained during a flight test. 

Three nomographs are used. The 
first is the Mach Number nomograph, 
having scales for indicated air speed, 
Mach Number, and pressure altitude. 
The second is the true-air-speed nomo- 
graph, with scales for Mach Number, 
static-free air temperature, and true 
air speed. The third is the impact- 
temperature correction nomograph, hav- 
ing calibrations for observed air tem- 
perature, temperature ratio, static air 
temperature, impact constant, and 
Mach Mumber. Abvztation, January, 
1945, pages 153, 154, 3 illus. 

Aspect Ratio Vs. Payload. This 
article discusses the selection of the 
wing aspect ratio for best performance 
and pay load. The effects caused by 
changes in the aspect ratio, as obtained 
from an analysis of a hypothetic air- 
plane, are described. The method of 
determining the pay load is explained. 
Weight Engineering, Winter, 1944, pages 
28, 31, 7 illus. 

Calculation of Span Lift Distribu- 
tion. Part I. Max M. Munk. In a 
continued article, the writer offers a way 
of dispensing with Fourier’s series in the 
computation of the span lift distribu- 
tion. He suggests a formula for deriving 
the lift density by multiplying the effec- 
tive angle of attack by the lift slope and 
by one-quarter of the chord ratio. He 
traces the consecutive steps and gives a 
table of coefficients or multipliers for 
five stations of down-wash, illustrating 
its use by an example. It is stated that 
larger tables, for ten or 20 stations, and 
tables for the unsymmetric lift distribu- 
tion are needed for practical work. Aero 
Digest, January 1, 1945, pages 114, 207. 

Conditions in Diving. Zbigniew 
Krzywoblocki. The first part of this 
article entails a study of diving without 
taking into account the twist of the 
wing. An airplane of infinite stiffness 
is assumed to be in pure dive—that is, 
with the center of gravity in purely ver- 
tical motion—and is treated as a diving 
glider. A formula is given for calculat- 
ing unlimited terminal velocity and, in 
similar manner, the computation of 
limited terminal velocity is explained. 
The second part of the article takes into 
account the twisting of the wing. Fac- 
tors considered are the critical velocity, 
the angle of twist at the end of the wing, 
and the possibilities of reversal of the 
action of the elevator as well as condi- 
tions under which that reaction can be 
avoided. The mathematical computa- 
tions are given. Aircraft Engineering, 
December, 1944, pages 353-355, 1 illus. 


Air Cargo 


The Shipper Looks at Air Cargo. 
By the George S. May Business Foun- 
dation. An analysis of the potential 
volume of air cargo is based on the re- 


PERIODIC AES 


The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


plies received to a questionnaire sent to 
a list of business executives. Replies 
were received from 1,140 firms that are 
actual or potential users of air cargo. 
Such facts were surveyed as the per- 
centage of shippers using air cargo, the 
proportion of tonnage being shipped 
over distances favorable to air trans- 
portation, the types of materials shipped 
by air, and the plans of potential ship- 
pers for future expansion. In the de- 
tailed analysis attention is given to the 
possibilities of foreign shipments, the 
matter of store-door delivery and 
pickup, distances from an airport, and 
comparative costs of air shipments. 
Charts and tables show the percentages 
of various commodities shipped by air, 
percentages of firms planning to use air 
transportation in the future, and per- 
centages of foreign shipments. Factors 
affecting air transportation are dis- 
cussed, with individual instances indi- 
cating past experiences and future plans 
of various business organizations. Air 
Transportation, December, 1944, pages 
7-12, 3 illus. 


Air Law | 


Who Controls the Air? Webb 
Shadle. An analysis of recent court de- 
cisions indicating that Federal and 
State jurisdiction with regard to avia- 
tion are fairly well defined. The case 
of the United States of America vs. 
Andrew D. Drumm, Jr., is particularly 
quoted in support of the contention that 
the power of the Federal Government to 
prescribe safety regulations to govern 
flying of civil aircraft in the United 
States has been established. Flying, 
February, 1945, pages 29, 104, 107, 108, 
110. 


Air Power 


Air-Warfare Review. Hanson W. 
Baldwin. This analysis of air-sea op- 
erations preceding, accompanying, and 
following the Allied invasion of the 
Philippines emphasizes the indispensa- 
bility of the aircraft carrier. Certain 
conceptions about comparative quali- 
ties of land-based and carrier-based air- 
planes are contradicted. Skyways, Feb- 
ruary, 1945, pages 14, 102, 2 illus.; 
“Battle of the Phillipines,” by Brig. 
Gen. Henry J. Reilly, Flying, February, 
1945, pages 23-25, 90, 92, 94, 97, 98, 4 
illus.; “After the Philippines—What?”’ 
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by Alexander Kiralfy, Flying Aces, Feb- 
ruary, 1945, pages 10-12, 54-56, 6 illus. 

Twelve Months of Air War. Major 
F. A. de V. Robertson. A review of the 
role played by air power in the war 
events of 1944. The air operations that 
took place over the Western and East- 
ern fronts of the European theater of 
war, in Italy, in Burma, and the Pacific 
Ocean area are described. Among the 
developments and events noted are the 
employment of heavy bombers for tac- 
tical bombing, the improvement of 
bomb aiming, bombing operations in 
preparation for the Normandy inva- 
sion, the work of the air forces in the 
Normandy invasion, and the inception 
of robot bombing by the Germans. 
Flight, December 28, 1945, pages 688- 
692, 6 illus. 


Air Transport 


Who Leads Air Transport Race? 
John H. Murdoch. A survey of the air- 
planes being prepared for postwar com- 
mercial air transport service by Britain 
and the United States. The survey en- 
compasses aircraft types now being de- 
signed for future manufacture, current 
and prewar transport types that will 
continue to be used at the cessation of 
the war, and military airplane types 
that can be converted to fill commercial 
needs. Problems of range, size, speed, 
weight distribution, and operating costs 
are discussed. In considering the 
sources from which the United States 
and Britain hope to obtain their air- 
craft for postwar transport use, the 
article also notes some of the problems 
involved in the subsidiary question of 
how surplus aircraft of types other than 
recognized transport models and light- 
planes are to be disposed of. Skyways, 
February, 1945, pages 28-30, 75, 76, 
96, 8 illus. 

Air-Sea Service. Schuyler Otis 
Bland. Representative Bland sets forth 
the reasons why he believes steamship 
lines should be admitted to the overseas 
air-transport business. A summary is 
given of the conclusions reached in a 
report of the Merchant Marine and 
Fisheries Committee of the House of 
Representatives, in which it found it 
was necessary for the merchant marine 
to be permitted to engage in overseas 
and foreign air transport. National 
Aeronautics, January, 1945, pages 20, 21. 

Double Tracking Our Airways. 
Capt. Burr Leyson. The necessity for 
and value of great-circle routes for 
cross-country nonstop flights are dem- 
onstrated. It is proposed that there be 
a system of “express” airways in the 
United States operating above the level 
of the airways now in use, while the 
present airways would be maintained 
for intercity and short-haul traffic. 
Savings that can be effected by great- 
circle courses are exemplified by a com- 
parison of the mileage on present routes 
and proposed great-circle courses be- 
tween New York and Miami and be- 
tween New York and Los Angeles. 
Skyways, February, 1945, pages 46, 47, 
98, 1 illus. 
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CANNON CONNECTORS-—in the most amazing places, 


Music Hall. 


They tap out precision ad 
CANNON CONNECTORS 


The high fidelity sound system of Radio City Music 


The Rockettes, world-famed F : § 
precision dancers of Radio City sf 


Hall—the world’s largest theater, is connected, through- 
out, with Cannon Connectors. Cannon Plugs were 
selected for the job because they could be depended 
upon. They fit with precision, hold tight and are de- 
signed especially for the job expected of them. 

You can say that about all Cannon Connectors. The 
same connector precision demanded in aircraft instru- 
ments, in radio and television circuits, in technical 
laboratory circuits, can be had in the circuits you use. 


Just specify Cannon Plugs. 


Above: Some of the various Cannon Connectors used in the Radio City 
Music Hall circuits. If you're interested in this type of connector write for 
P& O Bulletin. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles 31, Calif. 
Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., 
Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL 


TELEPHONE BOOK 
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Airplane Descriptions 
The Hockaday “Comet.” A doe. 


scription of a postwar design for g 
high-wing monoplane for two persons 
with a side-by-side seat arrangement 


and dual wheel controls. Powered by a 
130-hp. engine, the top speed of this per- 


sonal aircraft is placed at 140 m.p.h. 
Specifications and performance figures 
are listed. Aero Digest, January 15, 


1945, page 112, 2 illus. 


Navy Adds New Search Plane with 
3,000 Mi. Range to Air Arm. [p- 
formation recently released by the 
Navy Department about the Consoli- 
dated Vultee Privateer shows that, 
while the new land-based search, photo- 
graphing, and antisubmarine plane re- 
sembles the B-24 Liberator in many re- 
spects and uses the same outer wing 
panel and landing gear, it is otherwise a 
new airplane. The fuselage is about 7 
ft. longer than that of the Liberator, and 
a single tail assembly is used instead of 
the twin tail of the B-24. A feature of 
the armament is the “teardrop” tur- 
rets on each side of the fuselage back of 
the wings, in which are mounted twin 
machine guns giving fore and aft and 
downward firing angles, eliminating the 
need for ball turrets on the underside. 
Nose, dorsal, and tail turrets give pro- 
tection in those directions. 

The plane carries a crew of eleven, 
two of whom are engaged primarily in 
the operation of new detecting appara- 
tus and navigating and communications 
equipment. Its gross flying weight is 
from 62,000 to 65,000 Ibs. It has a ca- 
pacity of 6,000 Ibs. of bombs on a “nor- 
mal” mission, a top speed of more than 
250 m.p.h., and a range of more than 
3,000 miles. The bomb bays are de- 
signed for combinations of loads, such as 
bombs, auxiliary fuel tanks, and depth 
charges. Power is supplied by four 
Pratt & Whitney engines of 1,200 hp. 
each. Aviation News, January 29, 1945, 
page 11, 1 illus. 


The Curtiss C-46 Commando. Con- 
structional features of the C-46 trans- 
port plane are given in this design analy- 
sis. Sections of the article describe the 
construction of the fuselage, wing, and 
empennage. Information is also given 
about the power plant; fuel, oil, and 
electric systems; tail-wheel gear; and 
brake system. A replenishing diagram 
shows the location of fuel, oil, water, hy- 
draulic, and anti-icer tanks, ete. Other 
diagrams show the major disassembly, 
the engine-control system, the align- 
ment of the components, and the flight- 
control systems. Air Tech, February, 
1945, pages 17-25, 13 illus. 

Light Night Striking Force. The 
descriptive data in this article pertain 
to the Mosquito XVI, a recent version 
of the de Havilland bomber used for 
photographic reconnaissance, as well as 
bombing. Fitted with Rolls-Royce 
Merlin 70-series engines, the Mosquito 
XVI has a pressurized cabin. Its ceiling 
is reported to be over 36,000 ft.; its 
maximum speed over 400 m.p.h.; and 
its range in excess of 1,500 miles for the 
bomber version, and over 2,000 miles 
for the P.R. type. The bomb load car- 


| 
| 
| 
| 
| 
| 
| 
| 
bal 
4 


re- 
wing 
ise 
ut 7 
and 
id of 
re of 
tur- 
*k of 
twin 
and 
the 
side. 
pro- 


ven, 
ly in 
para- 
tions 
ht is 
Ca- 
“nhor- 
than 
than 
B de- 
ch as 
lepth 
four 
) hp. 
1945, 


Con- 
rans- 
naly- 
e the 
, and 
given 
and 

and 
gram 
r, hy- 
Other 
mbly, 
align- 
light- 
uary, 


The 
ertain 
ersion 
d for 
ell as 
Royce 
squito 
-eiling 
its 
- and 
or the 
miles 
d 


AERONAUTICAL ENGINEERING REVIEW—MARCH, 1945 97 


AC CERAMICS SPARK ANOTHER RECORD- BREAKER 


TRANSCONTINENTAL RECORD BROKEN AGAIN 
JANUARY 9 BY ARMY’S BOEING-BUILT C-97 
WRIGHT-POWERED, AC-EQUIPPED 


ACME NEWS PHOTO 


For the second time in nine months, AC 
Ceramic Spark Plugs fired the powerful 
Wright engines in great transport planes 
that shattered all transcontinental records. 
The latest record was that of the Army 
Boeing - built C-97, January 9, 1945. 


AC Ceramic Spark Plugs were pioneered and 
built exclusively by AC for the Liberty 
engines of World War I. They also shared 
in the epochal flights of Lindbergh, Maitland, 
Acosta and Byrd. Now, backed by 36 years 
of “know how,” they are not only breaking 
records at home, but are serving in bombing 


and fighting planes on every front. 


) SPEED FINAL VICTORY 
| -~BUY WAR BONDS 


with 
In- 
j 


98 AERONAUTICAL ENGINEERING REVIEW- 


Skid load of aluminum stock is transferred, a sheet at 
a time, onto the belt conveyor at the feeding end of 
the coating machine in the background. 


MARCH, 1945 


Roller coating section of the machine. Sheet already 
cleaned and dried is at hip height back of operator at 
right, advancing into the first coating rolls. 


‘Roller Coater Applies ZINC CHROMATE PRIMER 
to 7000 Aluminum Sheets a Day! ... 


Sheet stock is cleaned, finish applied on both sides, and dried 
in a continuous run through revolutionary machine at plant of 
leading aircraft manufacturer 


ene UP production of vital 
aircraft components is forcefully 
illustrated at the plant of Douglas 
Aircraft Co., Inc., Park Ridge, III. 
Prior to the development of a revo- 
lutionary new machine, illustrated 
here, primers were applied to alumi- 
num sheets by spraying. x * * Now 
these sheets are roller coated, at a 
rate of 3 to 7 per minute, which is 
many times faster than spray coat- 
ing. In one continuous operation, 
the “Roller Coater” cleans, applies 


zinc chromate primer on both sides, 
and dries aluminum sheet stock at 
the Douglas plant. * * * Thus, what 
might have been a serious “bottle 
neck” has been entirely eliminated. 
It is just one example of how 
Pittsburgh is working hand-in- 
hand with producers of critical war 
materials to finish the job faster! 


Pittsburgh Aircraft Finishes 


The Paint Division of the Pittsburgh 
Plate Glass Company supplies vast 


PITTSBURGH PLATE GLASS COMPANY, 
Factories: Milwaukee, Wis.; Newark, N. J. 
land, Ore. Ditzler Color Division, Detroit, Mi 


quantities of aircraft finishes for all 
types of planes, including the spe- 
cially formulated Zinc Chromate 
Primer used in the Douglas “Roller 
Coater.” Among other important 
developments is Pittsburgh FAB- 
SEAL, an impregnated fabric tape 
used in pressurizing aircraft cabins 
for high altitude flying. Expert ad- 
visory service is offered, and our 
extensive experience in the field can 
often save you time and money. 
Industrial Paint Division, Pittsburgh, Pa 


Houston, Texas; Los Angeles, Calif.; Port 
ch. The Thresher Varnish Co., Dayton, O. 


PittsBuRGH 


PITTSBURGH PLATE GLASS COMPANY, PITTSBURGH, PA. 
PITTSBURGH 


STANDS FOR 


QUALITY 


FINISHES 


PAINT AND 


GLASS 
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ried by this plane is one 4,000-lb. or six 
500-lb. bombs—one under each wing 
and four in the bomb bay. The article 
includes notes about the employment of 
the Mosquito by the Light Night Strik- 
ing Force of the R.A.F. Flight, Decem- 
ber 28, 1944, page 685, 1 illus.; ‘‘Mos- 
quitoes in the Night Offensive,” The 
Aeroplane, December 29, 1944, pages 
733, 734, 2 illus. 


So... You Want to Own an Air- 
plane. Following an _ introductory 
discussion of the requirements for post- 
war personal planes and plans for their 
manufacture, descriptions are presented 
of some of the personal planes that will 
be available after the war. Sections are 
devoted to the Republic Thunderbolt 
Amphibian, the York Air Commuter, 
the Globe Swift, the Hawkins Wanderer, 
the Ryan SC, the Funk B-75L, various 
Piper models, and the Saturn 75. 
Weight Engineering, Winter, 1944, pages 
5-7, 3 illus.; ‘Personal Planes,” by 
Charles J. Hawkins, Air Tech, February, 
1945, pages 46-48, 17 illus. 


Piper Tests New 4-Place, 1-Place 
Planes for Post-War Market. Alex- 
ander McSurely. A brief description 
and tentative specifications are given 
for two proposed types of private air- 
planes for the postwar market, designed 
by Piper Aircraft Corporation and 
now undergoing experimental develop- 
ment. 

One, named the Skysedan, is de- 
scribed as a four-place family monoplane 
of which the construction is a compro- 
mise between the lightplane fabric-and- 
steel-tube type and the all-metal 
stressed-skin type. The fuselage has a 
primary structure of tubing covered 
with metal, except the cone aft of the 
cabin, which is of stressed-skin construc- 
tion. The wings are the full cantilever 
type, made of tubing and fabric covered. 
The landing gear, of conventional form 
in the present version, is retractable 
manually. Experiments with tricycle 
landing gear may lead to the adoption 
of that form later. Gross weight is 
2,300 lbs., of which the useful load is 
1,050 lbs., providing for four persons 
and baggage. The engine is a 165-hp. 
air-cooled Franklin, giving indicated 
maximum speed of 140 m.p.h., cruising 
speed of 125 m.p.h., range of 500 miles 
with a half-hour fuel reserve, and con- 
sumption of 14 miles per gal. Equip- 
ment is planned to include an electric 
starter and generator. The retail selling 
price is expected to be just under $3,000 
at the factory. Preliminary specifica- 
tions are tabulated. 

The Skycycle, the second type, has a 
monocoque fuselage built up of plastic 
and aluminum, a process combining the 
plastic “belly” fuel tank designed for 
the Lockheed P-38 with aluminum tail 
boom and tail surfaces. This provides a 
way of using equipment with which 
Piper Aircraft Corporation had manu- 
factured the fuel tanks as a subcontrac- 
tor. The wings are of metal spar and rib 
construction, covered with fabric, and 
have all-metal ailerons. A fixed land- 
ing gear with a tail skid is used. The 
canopy and windshield are formed from 
a single piece of Plexiglas. Dimensions 


PERIODICALS 


are length, 15 ft. 8 in.; wing span, 20 
ft.; height, 5 ft.; gross weight, less than 
630 lbs.; and weight empty, under 398 
Ibs. Powered by a 40-hp. Continental 
engine, the plane is expected to cruise 
at over 90 m.p.h., have a top speed of 
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about 115 m.p.h., fuel consumption of 
35 to 40 miles per gal., and range of 350 
to 400 miles. The selling price is esti- 
mated at $900 to $1,000. Aviation 
News, January, 1945, pages 38, 39, 
2 illus. 


Airports and Airfields 


U. S. Aid Proposed for Small 
Hangars. Swanee Taylor. Citing the 
need for a countrywide hangar-building 
program for personal airplanes, the 
writer tells how the Federal Aid Airport 
Bill introduced in Congress will facili- 
tate such a program. He discusses the 
provisions of the bill and tells why Fed- 
eral aid is required to finance the build- 
ing of the hangars. Southern Flight, 
January, 1945, page 45. 

Emergency Runways. An article 
on three specially designed and staffed 
airfields established in England for- the 
landing of damaged aircraft. Besides 
describing the design of the airfields, 
the article explains how the specialized 
direction of and attention to landings at 
these fields results in the saving of many 
lives and aircraft. Flight, December 21, 
1944, page 363. 

Airpark Surfacing. The question 
of what kind of surface should be 
chosen for airports is discussed. Con- 
sideration is also given to the cost of the 
surface for country, city, and suburban 
airparks. An illustration shows how an 
airpark could conceivably be built over 
a small river in a large suburb. It is 
stated that the cost of this park would 
be high because of the type of construc- 
tion, but upkeep would be low. Air 
Tech, February, 1945, pages 40, 41, 66, 
3 illus. 

The Airport and Personal Services, 
John H. Frederick. The writer suggests 
a need for ridding small airports of un- 
desirable frequenters, discourteous 
treatment of customers, unsanitary 
conditions, and inadequate accommoda- 
tions. He urges the establishment of 
better runways and markers and bet- 
ter facilities for visitors’ comfort. 
Southern Flight, January, 1945, page 
55. 

Building Main Streets for America’s 
Aviation. Jennings Randolph. In- 
dicating the need for an adequate 
Federal program of airport expansion, a 
member of the United States House of 
Representatives reports on the national 
airport plan that has been submitted to 
the House of Representatives by the 
Secretary of Commerce, acting through 
the Civil Aeronautics Administration. 
In telling of the features of the plan and 
of proposed amendments to it, he ex- 
plains the controversial issues involved 
in the apportionment formula and in 
the present provision of the legislation 
that Federal airport money be chan- 
neled through state aviation agencies. 
A tabulation of the apportionment for- 
mula proposed for dividing among the 
states the $100,000,000 of Federal funds 
for the airport building program is 
shown. Aviation, January, 1945, pages 


110, 111, 241, 243; ‘Here Is the Na- 
tional Airport Plan,” Airports, January, 
1945, pages 28, 29, 4 illus. 

24-Hour Airports. An account is 
given of how the U.S. Army Air Corps 
Engineers are building airfields in war 
zones. Some actual examples of the 
way airstrips have been built in short 
periods of time are cited. Descriptions 
are included of the earth-moving ma- 
chinery used by the engineers and the 
types of surfacing materials they em- 
ploy. National Aeronautics, January, 
1945, pages 22, 23, 54, 6 illus. 

Plane Crash-Alarm Procedure at 
La Guardia Field. Particulars are 
given about the crash-alarm system 
employed at La Guardia Field, New 
York City’s municipal airport. Meth- 
ods of handling malfunctioning within 
the circuits, fire-alarm signals, crash 
alarms, and crash alarms in connection 
with flying-boat operations are outlined. 
Some brief notes are included about the 
fire-fighting equipment used at that 
airport. Aero Digest, January 15, 1945, 
pages 96, 97, 3 illus. 

Airport Merchandising. Dudley M. 
Steele. Initial article in a series inves- 
tigating individual revenue-producing 
methods for airports. The current ar- 
ticle deals with the revenue obtained 
from air lines by airport operators. The 
writer discusses equitable rate scales 
and methods of basing charges to the 
air lines. The question of rentals for 
office space leased to the air lines is in- 
cluded in the discussion. Southern 
Flight, January, 1945, page 50. 

Airport Discipline Means Safety. 
R. J. Curry. The need for strict super- 
vision by the airport operator to ensure 
close adherence to safety rules is empha- 
sized. Constant education and train- 
ing, issuance of adequate instructions, 
and delegation of responsibility are ad- 
vocated as the means of reducing the 
number of accidents connected with an 
airport operation and maintenance costs 
as well. Flying, February, 1945, pages 
41, 114, 116, 118, 1 illus. : 

Plan That Terminal Now. Albert 
F. Heino. This is a description of a 
plan for an air-line terminal evolved by 
the Chairman of the Chicago Air Ter- 
minal Committee with the help of archi- 
tects and city officials. This “unit ter- 
minal” plan localizes the activity of each 
operator in proximity to that portion of 
the ramp and the gates he uses. All 
other services and conveniences com- 
mon to the passengers of all air lines and 
for the general public will be located in 
the public center. The advantages ex- 
pected to be realized through the plan 
are listed and discussed. An adapta- 
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Janitrol Aircraft Heat- 
ers equipped with 
$0,000 B.t.u. output 
combustion air regulator 


‘4 to compensate for at- 


mospheric densities. 
Operate efficiently at 
highest flying altitudes. 
Fans provided for 
ground and flight op- 
eration. 


This 50,000 B.t.u. Jan- 
itrol Heater isequipped 
with a combustion air 
relief valve to compen- 
sate for changes in vol- 
ume of air, due to 
changes in plane speeds. 


For engine and cockpit 
warming, glass-de- 
frosting, and other 
heating functions on 
the ground, Janitrol 
heaters are fan equipped. 
15,000 B.t.u. model il- 
lustrated. 


Other models now in production provide capacities from 15,000 to 125,000 
B.t.u. per hour output, larger capacity beaters will soon be available. 


Portable, self-contained ground heater furnishes heat for engines, 
hangars, work shops, to dry out condensation, and many other pur- 
poses. Operates at sub zero temperatures. 


HE Janitrol Aircraft Heater is the latest develop- 

ment in a long list of important heating advances 
pioneered by Surface Combustion engineers. In United 
Nations’ airplanes all over the world, this famous 
“Whirling Flame” heater is providing quick, depend- 
able heat at altitudes . at varying speeds at 
temperatures down to 70 below zero. 


These highly efficient Janitrol heaters are constantly 
tested, performance reports are carefully studied, and 
through continued research, new refinements in design 
and control equipment are still improving operation. 
Surface Combustion engineers are not satisfied with 
producing the most advanced aircraft heaters, but still 
seek even greater perfection in design and performance. 


That’s why for over 30 years, Surface Combustion 
has always meant “research in combustion” ; ; 3 constant 
development that has brought forth more technical im- 
provements in heating methods than have come from 
any other one company. 


Today, Surface Combustion engineers are applying 
these aircraft heaters to meet the heating requirements 
of other forms of transportation—they are also con- 
tinually developing new adaptations of the “Whirling 
Flame” for buses, trucks, cars, trailers, boats, trains 
and other unusual heating problems. These heaters 
operate in similar manner to the aircraft heater, burn- 
ing liquid fuel, and featuring compactness, low weight 
and adaptability wherever a portable or fixed source 
of heat is required. 


The results of our experience and the unique facilities 
of this Company are available to help you work out 
your particular problems. For further information write 
Surface Combustion, Aircraft Heater Div., Toledo1, Ohio. 


| 
li 
- 
% 
t 


AERONAUTICAL ENGINEERING REVIEW—MARCH, 1945 101 


rt 


AIRCRAFT HEATERS! 


TEST STAND WITH 15,000 B.T.U. HEATER. This equipment is 
used for ignition tests, fuel flow checks, and perform- 
ance tests. 


ELECTRICAL TESTING BENCH ... used in conducting 
life tests and performance tests on heaters. 


ON IGNITION TEST is the 50,000 B.t.u. heater in fore- 
ground. In background, efficiency and performance 
tests are being made on a 125,000 B.t.u. unit. 


PREPARATION FOR COLD ROOM TEST. Fuel system on 
this 40,000 B.t.u. heater is arranged to test 
two different types of pumps. 


me Manufacturing Plants at: 
TOLEDO, OHIO + COLUMBUS, OHIO 


Engineering Offices at: 
NEW YORK - CHICAGO - LOS ANGELES 
SAN FRANCISCO 
AND OTHER PRINCIPAL CITIES 


MAKERS OF: 


JANITROL Aircraft and Portable Heaters e JANITROL Gas-Fired 
Forced Air and Gravity Furnaces, Unit Heaters and Conversion Burners 
for commercial, industrial and residential heating e S. C. Industrial 
Heat-Treating Furnaces, Special Atmosphere Generators 
and Industrial Gas Burners e KATHABAR 
Humidity Control Systems 
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“OUNCES COUNT on the AIR MAIL PICK-UP LINES” 


to the public.” 


HEN you make over two hundred mail 

pick-ups a day in cities spread over 6 
states, you figure plane capacity down to the 
last ounce. With air mail traffic so tremen- 
dously increased, every ounce saved on All 
American Pick-Up planes enables us to carry 
two or more additional air mail letters, many 
vital to the war effort. That adds up to a lot 
of mail a year... and a good deal more service 


President Basley (right) checks the loading 
at terminal of an air mail pick-up plane. 


BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 


@ Lighter, all-metal Boots are tougher, 
safer. 


@ Wartime standard fastenings on every 
type of military aircraft. 


@ Post-war standard fastenings on all 
commercial ships. 


@ Can be used again and again, without 


weakening their self-locking grip. 

@ They'll “outlast the plane”. 

@ Approved by every government avia- 
tion agency. 


Motion Picture—“All Work And No Play”— 
16 mm. sound—30 minutes. Write for informa- 
tion. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 


Representativesin New York © Chicago ¢ Detroit 


los Angeles * Toronto «* Montreal « Vancouver 


Says HALSEY R. BAZLEY 
President 
All American Aviation, Inc. 


BOOTS STEEL ANCHOR NUT 


(W2S #8-32)—The comparable fibre-type nut 
is more than 2'2 times as heavy as this 
Boots all-metal nut. 


Send for Free Weight-Saving Booklet 


Actual weights of over 250 different 
self-locking nuts used in aircraft, com- 
prehensively reviewed for the conven- 
ience of aircraft designers, engineers, 
operating and maintenance personnel. 
Copy will be sent you, free, on request. 
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tion of the air-line unit plan is illus- 
trated. Air Transport, January, 1945, 
pages 22-27, 9 illus. 

What’s Wrong With Our Airports. 
R. V. Trader. The writer gives some 
suggestions for airport operators, to 
aid in improving business conditions. 
They are based on his observations in 
traveling from airport to airport and 
making comparisons of operating meth- 
ods. Aviation Maintenance, January, 
1945, pages 74, 104, 106. 

Airports for the West. Part V. 
Fifth article in a series investigating the 
requirements for postwar airport facili- 
ties in the western part of the United 
States and discussing some of the prob- 
lems involved in the establishment of 
those facilities. Part V is concerned 
with the airport problems peculiar to the 
State of California, which stem from the 
geographical position, terrain, and popu- 
lation of that State. It discusses the 
uestion of Federal participation in the 
looment of California’s airport 
facilities and includes recommenda- 
tions for policies to be pursued in the 
conduct of postwar air operations there. 
The article is supplemented by a tabu- 
lation of the airport facilities in the 
western states as they exist today and 
as they would appear upon completion 
of the master plan for airport develop- 
ment submitted to Congress by the 
C.A.A. Western Flying, January, 1945, 
pages 45-47, 1 illus. 

Airport Maintenance. Part I. The 
first of several articles on airport main- 
tenance, this stresses the importance of 
instituting maintenance routines as 
soon as the airport is completed and in- 
dicates savings that may be effected by 
making repairs immediately upon detec- 
tion of trouble. It describes damages 
that may be caused by wind, weeds, 
water, and rodents before a permanent 
turf is established and specifies definite 
procedures for safeguarding against 
these damages. Southern Flight, Janu- 
ary, 1945, pages 48, 49, 4 illus. 

Building the Small Airport. Robert 
G. Blatt. This second of a series of ar- 
ticles on the building of a small airport 
or airpark deals with drainage systems. 
Consideration is given to soil conditions. 


Staminite Skip-Pipe, manufactured by 
the Robinson Clay Product Company, of 
Akron, Ohio, is claimed to be able to with- 
stand a crushing strength of 38,000 lbs. 
per 2-ft. length. The illustration shows 
the wheel of a B-24 bomber resting di- 
tectly on a section of the pipe used for air- 
field drainage. 
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Bendix Aviation Corporation’s new Eclipse-Pioneer Air Position Indicator automati- 
cally gives continuous readings of air position to pilots and navigators in terms of latitude 
and longitude, relieving the navigator of hours of calculation. The indicator calculates 
the air position from physical data originally obtained from measurements of air speed and 
compass direction. Air mileage is also indicated. The computing device contains nearly 
500 finished parts and eleven separate gear trains. 


Some basic information is provided re- 
garding drainage design. The writer 
discusses percolation of moisture into 
the ground, the relative permeability of 
various surfaces, surface run-off, and 
drainage materials. Aviation Mainte- 
nance, January, 1945, pages 48-51, 110, 
112, 114, 116, 15 illus. 


Avigation 


Finding the Navigational Stars. 
Part I. Ben C. Kenny. A simplified 
method of identifying the important 
stars used in celestial navigation begins 
with a study of the southern part of the 
sky in January, dealing primarily with 
the seven navigating stars and the 
planet Saturn, which are visible on a 
clear night in that region. The writer 
indicates the geometric patterns formed 
by certain stars and constellations, ex- 
plaining how to locate the principal 
points, and naming the stars grouped in 
various constellations. It is stated that 
it is possible to become familiar with 
seven of the 55 navigating stars by ob- 
servation during a single evening. In- 
structions are given for selecting the 
stars that are visible when the sky is 
hazy, and under conditions of heavier 
cloud formations. Aero Digest, Janu- 
ary 15, 1945, pages 78, 79, 211, 212, 4 
illus. 

Putting Weather to Work. E. J. 
Minser. An account is given of how 
wind routes are being studied and are 
used by the pilots who are flying sup- 
plies to the battle fronts. It is noted 
that the axiom that great-circle routes 
are the shortest holds true only where 
distance alone is’ considered. When 
other factors, such as time, space, and 
weather, are introduced the answer is 
different. Pressure areas and pressure 
patterns are discussed. The writer ex- 


plains how time may be saved by flying 
more miles, and the way in which flights 
are planned by following the weather. 
Information is given regarding the Air 
Transport Command’s weather service. 
Air Transport, January, 1945, pages 
42-44, 46, 49, 51, 5 illus. 

Route Flight Graph. B. Mattson 
Compton. The writer offers an ap- 
proach to the problem of flying great- 
circle routes. It is based on the use of 
a route flight graph, the function of 
which is to provide the compass head- 
ing for any point or time interval along 
the course. At convenient and required 
time intervals the magnetic compass is 
checked against the flight graph. West- 
ern Flying, January, 1945, pages 40, 41, 
90, 6 illus. 


Business and Finance 


Maintaining a Strong Aircraft In- 
dustry. Lynn L. Bollinger and Tom 
Lilley. Demonstrating that the air- 
craft industry is in a precarious financial 
position with regard to reconversion, 
the writers stress the need for immediate 
and decisive Government action to mini- 
mize the uncertainties and risks with 
which the future of the industry is beset. 
They indicate the importance of a 
strong, independent aircraft industry 
to the welfare of the country and advo- 
sate specific Governmental measures 
that will assure its solvency. Harvard 
Business Review, Winter, 1944, pages 
178-190. 

Deductions for Flying. Paul Mc- 
Namara. Permissible deductions from 
income tax returns for expenses incurred 
in connection with flight are discussed. 
The pleasure flier is informed that, in 
general, he is not allowed many deduc- 
tions. The commercial pilot or owner 
is advised that he may, under certain 
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Buy War Bonds 


Outstanding features of these great spark plugs are 
(1) Direct contact non-inductive resistor located in 
coolest position in plug; (2) Deep drawn nickel alloy 
center electrode tip; (3) Improved copper cooled center 
electrode; (4) High Dielectric strength and superior 
mechanical properties of “Corundum,” Auto-Lite’s 
insulator material. 


For years, one of the world’s 
largest manufacturers of elec- 
trical equipment, Auto-Lite’s 22 
plants are today producing 
large quantities of fine electri- 
cal equipment for aircraft. Pic- 
tured here are some examples 
of these precision-built products. 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO — TOLEDO, 1, OHIO 


Combining the advantages of low-cost mass production 
and precision manufacturing, Auto-Lite relays are 
available for both continuous and intermittent duty. 
They are built to exceedthe most exacting government 
requirements, achieving outstanding records in vibra-' 
tion, acceleration and altitude tests. Both types are 
operative from minus 60 deg. F. to 160 deg. F. 


Auto-Lite batteries, noted for their brilliant perform- 
ance records, are available in both 12 volt and 24 volt 
types. All are equipped with special non-spill vent 
plugs and assembled in either hard rubber or radio- 
shielded aluminum containers. The heavy duty battery 
has a capacity of 105 A.H. at 5 hr. rate; others have 
capacity of 34 A.H. at the 5 hr. rate. 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 


Auto-Lite Steelductor Aircraft Ignition Cable is used 
as standard equipment in aircraft engines where wires 
are carried or held in place with metal guides or con- 
duits. Some of its noteworthy features when in a 
shielded circuit, are: Longer cable life, increased life 
of spark plug electrodes and higher peak secondary 
voltages with the same primary coil current. 


circu! 
expel 
gatio 
medi 
Dedu 
opera 
are d 
plane 
Facts 

Ait 
Fina 
This 
the v 
try a 
recor 
operé 
lengt 
VT | 
Com: 
the i 
civili: 
contr 
finan 
panié 
13, 8 

Fir 
Plan 
abilit 
time- 
purel 
bank 
It is 
servi 
be n 
the | 
with 
lines, 
tive. 
less ¢ 
comr 
more 


port, 


=> 
T 
PMEN!? | 
| ELECTRICAL 
— 
0-4 
W 
Plar 
mitt 
The 
Stee 
| ciati 
Con 
Ran 
AUTO -LITE 
of 
and 
| tor 


woRrRK 


circumstances, deduct from his return 
expenses incurred for flight gear, navi- 
gtional equipment, study material, 
medical expense, and cost of flight time. 
Deductions for repair, maintenance, 
operations, insurance, and depreciation 
are deemed allowable in the case of a 
plane used for business purposes. Air 
Facts, February, 1945, pages 26-29. 

Aircraft Industry Wages War of 
Finance. Clarence L. Dawson, Jr. 
This article tells of the bank and Gov- 
emment financing that made possible 
the war expansion of the aircraft indus- 
try and that will aid the industry in the 
reconversion period. The principles and 
operation of T loans are explained at 
length, while the purpose of the V and 
VT loans are noted in briefer detail. 
Comments are made about the plans of 
the industry to resume production for 
civilian use, the accumulation of private 
contracts for postwar delivery, and the 
financial condition of the aircraft com- 
panies. Skyways, February, 1945, pages 
13, 80, 82, 1 illus. 

Financing—and the Sale of Private 
Planes. Harry A. Schaffer. The 
ability of finance firms to offer the best 
time-payment plans for personal-plane 
purchases is compared with that of 
banks, to the advantage of the former. 
It is the opinion of the writer that the 
srvices of the finance companies will 
be more beneficial toward increasing 
the sales of aircraft dealers because, 
with their experience along specific 
lines, they can afford to be less conserva- 
tive. On the other hand, banks with 
less experience in a particular field and 
committed to diversification must be 
more cautious in their financing. Air- 
port, January, 1945, pages 44, 46, 2 illus. 


Civil Aviation 


Smoke Jumpers. William A. Jones. 
The work of Forest Service parachute 
crews is described. After telling of 
experiments that determined whether 
men could be safely landed by para- 
chute in rough, forested terrains to 
fight fires, the writer explains the 
method developed for delivering a 
jumper to a fire. He also presents data 
on the clothing and equipment of the 
“smoke jumpers,” the material savings 
resulting from the use of parachute 
crews to fight forest fires, and the train- 
ing center for Forest Service parachute 
fire fighters established at Seeley Lake, 
Mont. Skyways, February, 1945, pages 
42-45, 8 illus. 

What Others Think About the CAA 
Plan. A symposium of opinions about 
the Master Airport Plan recently sub- 
mitted by the C.A.A. to Congress. 
The brief comments are by Sheldon B. 
Steers, President of the National Asso- 
cation of State Aviation Officials; 

ngressional Representative Jennings 
Randolph; John E. P. Morgan, Secre- 
tary of the Personal Aircraft Council of 
the Aeronautical Chamber of Commerce 
of America, Inc.; George Burgess; 
and John H. Wilson, Executive Direc- 
tor of the National Aviation Trades 

ciation. Airports, January, 1945, 
pages 30, 31, 2 illus. 
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Design 


The Boeing B-17 Flying Fortress. 
Wellwood E. Beall. Written by Boe- 
ing’s Vice-President in charge of Engi- 
neering, this is a comprehensive engineer- 
ing study of the B-17 Flying Fortress. 
Basic details about the design and con- 
struction of this bomber are illustrated 
by “breakdown” drawings of its various 
components and assemblies. Numerous 
tables of design data augment the in- 
formation. Aviation, January, 1945, 
pages 121-144, 36 illus. 

Some Details of the P-47 “Thun- 
derbolt.”? Illustrated by schematic 
drawings, features of the Republic 
Thunderbolt are examined. The design 
details discussed pertain to the plane’s 
propellers, engine mount, turbosuper- 
charger system, fuselage, wings, land- 
ing gear, Plexiglas canopy over the cock- 
pit, and: dive flaps. Some general de- 
sign and performance particulars are 
also reviewed. Aero Digest, January 1, 
1945, pages 74-81, 236, 18 illus.; ‘‘De- 
sign Analysis of the P-47 ‘Thunder- 
bolt,’”? by Nicholas Mastrangelo, Jn- 
dustrial Aviation, January, 1945, pages 
13, 14, 16, 18-24, 26, 27, 18 illus. 

World’s Best Military Planes. E. 
Colston Shepherd, Hanson W. Baldwin, 
and Lt. Col. Nathaniel F. Silsbee name 
their choices for the ‘“World’s best 
military planes.”” In the bomber classi- 
fication selections are made for the 
best heavy day, heavy night, medium, 
reconnaissance, torpedo, and attack 
bombers. The fighter classification in- 
cludes interceptor, escort, fighter 
bomber, general purpose, medium-level, 
and night planes. Among the naval 
types, patrol bombers, dive bombers, 
torpedo bombers, scout bombers, land- 
based fighters, carrier-based fighters, 
and seaplanes are cited. In the trans- 
port group there are selections for the 
best cargo and troop carrier and best 
flying boat. Skyways, February, 1945, 
pages 48-53, 94, 31 illus. 

Simplified Numerical Integration 
for Design Engineers. G. L. Shue. 
In the first of two articles a system is 
explained for solving differential equa- 
tions by means of a difference-table 
method for numerical integration. It 
has been used with considerable suc- 
cess in compressibility and heat anti- 
icing equations, and the writer believes 
that it can be applied advantageously 
in solving other problems. It is stated 
to be analogous to Simpson’s One Third 
Rule in that it employs direct numerical 
computations, and that actually it uses 
Euler’s Quadrature Formula. The de- 
tailed explanation takes a general case 
and traces the computations with the 
aid of reproductions of some of the 
tables, showing how successive approxi- 
mations are found and then cor- 
rected. 

The difference table is tabulated so that 
the formulas are automatically applied 
and the work is easily done. A specific 
problem is solved in four steps. Avia- 
tion, January, 1945, pages 149-152, 10 
illus. 


Design Details of the “Valiant” 
BT-13. Design and construction fea- 
tures of this Consolidated Vultee 
basic trainer are examined. Beginning 
with general descriptive data about the 
two-place dual-control monoplane used 
to train fighter pilots of both the U.S. 
Army and Navy, the article imparts 
more specific details about the wing, 
empennage, fuselage, landing-gear, and 
power-plant structures. Aero Digest, 
January 15, 1945, pages 86-91, 13 illus. 

Design Analysis of the Valiant 
BT-13. H. H. Cooke. A design 
study of the BT-13 reveals the engi- 
neering features of this basic trainer, 
which is stated to have been the first 
American airplane to be produced in 
quantity on a mechanized assembly line. 
Components analyzed include the wing, 
fuselage, landing gear, propeller, oil sys- 
tem, fuel system, engine controls, in- 
struments, and communications equip- 
ment. Drawings and photographs show 
the construction of the plane and its 
equipment. Automotive and Aviation 
Industries, January 15, 1945, pages 26- 
29, 46, 48, 5 illus. 

A Libellulous Reply. Roger Ten- 
nant. A refutation of the merits claimed 
for the tail-first or tandem-wing air- 
plane. In a point-by-point discussion, 
the writer indicates the type’s disad- 
vantages with regard to lift, stability, 
and maneuverability. The Aeroplane, 
December 22, 1944, page 700. 

Retrospect. A report of new air- 
craft types and new models of existing 
types that have been introduced by 
Britain and the United States in 1944. 
In recording the aeronautical industry’s 
major technical advances during the 
past year, the article calls attention to 
the developments of jet propulsion; the 
use of rocket projectiles launched from 
airplanes; the use of rockets for assist- 
ing the take-off of aircraft; radar; 
and the gyro gun sight. Flight, De- 
cember 28, 1944, pages 693-696, 10 il- 
lus.; ‘‘Aeronautics in 1944,” The En- 
gineer, January 5, 1945, pages 17-20; 
January 12, 1945, pages 26-28, 2 illus. 


Electrical Equipment 


Simulated-High-Altitude Testing of 
Aircraft Ignition Cables and Con- 
nectors. H.H. Race and A. M. Ross, 
Jr. This paper describes an investiga- 
tion of the causes of ignition-cable fail- 
ures in high-altitude operation. In this 
investigation use was made of a simu- 
lated high-voltage, high-temperature, 
high-altitude tester, which is described. 
Several means by which the life of the 
ignition system may be appreciably ex- 
tended are discussed. Electrical Engi- 
neering, January, 1945, pages 20-26, 14 
illus. 

High Altitude Problems in Aircraft 
Ignition Design. R. Harkness. 
Various solutions are discussed for over- 
coming the difficulty of supplying ig- 
nition at high altitudes, which, it is 
noted, is caused by failure of the air to 
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East COAST—WEST COAST—a complete line of 
swaged terminals is made by Roebling... to meet 
the most exacting aircraft specifications. And if 
you need aircraft cord assemblies finished up with 
swaged terminals, Roebling can supply, proof- 
test, and make them ready for plane installation. 

Roebling aircraft terminals are of stainless steel 
to provide the most reliable material for swaging 
for service conditions and for corrosion resis- 
tance. The manufacturing processes employed are 
such as to provide the necessary strength in all 
sections so that every part of the terminal is 
stronger than the cord itself. 

Lighter, more compact, readily attached . . . 


» ROEBLING 


TO IMPROVE 
AIRCRAFT CORD 
ATTACHMENTS 


it eliminates variable 
stretch, develops the 
cord’s full strength, 
and provides design 
simplicity. 

As pacemaker in 
wire and wire products, Roebling has for more 
than thirty years kept abreast of American air- 
craft development That’s why Roebling is your 
ideal source of supply for Control Cord and 
Strand, Terminals, Complete Swaged Assemblies, 
Control Casing, Special Wires and Cables, and 
Slings. Write for Aircraft Products catalog, con- 
taining engineering data and specifications. 


Aircord Division 
JOHN A. ROEBLING'S SONS COMPANY . TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ate AIRCORD * CONTROL CORD STRAND * TERM NALS 


COMPLETE SWAGED ASSEMBLIES * CONTROLCASING * SPECIAL WIRES AND CABLES * SLINGS * ELECTRICAL WIRES AND CABLES * WIRE CLOTH AND NETTING 


ROEBLING 
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insulate at low densities. For many 
reasons, it is not practical to use a liquid 
insulating material in the distributors. 
Other insulating mediums are discussed, 
including Freon, compressed air, and 
stable gases. The problem of designing 
harness and spark plugs for high-altitude 
operation is also discussed. Jndustrial 
Aviation, January, 1945, pages 58, 59, 
95, 96, 2 illus. 


Aircraft Electric Systems. Part III, 
continued. R. J. Sutton and G. C. 
Close. A continuation of the third of 
a series of articles about the electrical 
equipment of aircraft carries on a dis- 
cussion of the wiring, outlining the im- 
portant characteristics that are required 
Types of insulation made of plastic ma- 
terials are described. Advantages and 
disadvantages of aluminum as a conduc- 
tor and methods of applying terminals 
to wires are reviewed, as well as the 
various types of attachment devices 
and identification markings. Wiring 
standards of the National Aircraft 
Standards Committee and of the Army 
and Navy are defined. The current in- 
stallment concludes with remarks about 
identification symbols for drawings and 
safety devices used in wiring. Western 
Flying, January, 1945, pages 50, 52, 
54, 90, 5 illus. 


Aircraft Illumination. W. W. 
Davies. A discussion of illumination 
requirements for aircraft. Considera- 
tion is given to landing and navigation 
lights, cockpit and cabin illumination, 
and the lighting requirements for ground 
servicing. Present and proposed wing 
landing lights and navigation lights 
are described. Subjects discussed and 
illustrated include positive ribbon light- 
ing for an airport, the lighting relation- 
ship of existing instrument panels, pro- 
posed improvements, and _ possibilities 
for better lighting in the cabin, cockpit, 
and cargo compartment. Electrical 
Engineering, January, 1945, pages 26- 
30 (Transactions), 10 illus. 


Engines 


Piston Ring Development for the 
V-700 Engine. C. H. Van Hartes- 
veldt and M. Epps. This is Part I of a 
two-part article describing research 
work involved in the development of a 
piston-ring combination for the Ranger 
SGV-770C aircraft engine which would 
perform satisfactorily under all operat- 
ing conditions. The many features of 
the power section which have a bearing 
on ring function are discussed. For the 
test work a piston was designed to with- 
stand the loads to be imposed on it, and 
ten variations of piston-ring types and 
arrangements were ultimately tested 
with this piston. Further variations 
Were made in ring tension and piston 
clearance. Details of the tests and the 
results obtained are described. Charts 
show the effect of the number of rings 
used, the effect of ring width and ten- 
Sion, average piston-ring temperatures, 
and blow-by vs. engine-speed dive load. 
Tables contain data on the average ring 
side clearance and the average ring 
characteristics after the test. Jndus- 


PERIODICALS 


The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


trial Aviation, January, 1945, pages 53- 
56, 7 illus. 

Analysis of Unbalanced Forces in 
Multicylinder Gear Drives. Sergei 
G. Guins. This analysis was made to 
determine where to place several single- 
acting-cylinder reciprocating units, each 
with a driving pinion, around a common 
spur gear to obtain a minimum of un- 
balanced forces. The conclusions de- 
duced from summations of moment and 
force equations referred to the center of 
the system were confirmed by test ob- 
servations and oscillograph pictures. 
Product Engineering, January, 1945, 
pages 40-48, 8 illus. 


Powerplant Plumbing Installation 
Improved. A _ brief description of 
how engine-assembly and overhaul time 
on DC-3’s was cut at the home base of 
Braniff Airways, Dallas, Tex., by the 
use of flexible plumbing and self-sealing, 
quick-disconnect couplings. Air Trans- 
port, January, 1945, page 75, 3 illus. 


Cam Engines for Aircraft. Karl L. 
Herrmann. The designer describes a 
new lightweight cam-type of aircraft 
engine, which he claims produces power 
equivalent to, or better than, the output 
of conventional types. Indicating the 
advantages of cam engines, he also tells 
of difficulties encountered in the de- 
velopment of the discussed and illus- 
trated models. Among the features of 
this engine are a greatly reduced frontal 
area and a 60 per cent reduction of mov- 
ing parts. The 150-hp. engine is re- 
ported to be 123/, in. in diameter, while 
the 1,800-hp. engine has a 23-in. diam- 
eter. Aero Digest, January, 1945, pages 
100, 101, 8 illus. 


A Civil Power Plant. C. A. H. 
Pollitt. A scheme is submitted for the 
installation of a liquid-cooled power 
plant that would be adaptable for civil 
aircraft. Applicable to multiengined 
types only, this installation calls for 
the entire engine to be suspended di- 
rectly below the wing front spar. The 
reduction-gear casing is extended, and 
the main radiator assembly is located 
above the crankcase. With the design 
specifying that the undercarriage be em- 
bodied as part of the power-plant unit, 
reasons are given to demonstrate the 
practicability of stowing the undercar- 
riage in the comparatively restricted 
space remaining behind the engine. 
Advantages of weight economy and in- 
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terchangeability are claimed for this 
idea. Flight, December 7, 1944, pages 
617-619, 3 illus. 

Civil Aircraft Engines. Parts I and 
II. John W. Morrison. In this dis- 
cussion of future trends in the design of 
power plants for civil aircraft, it is 
stated that it is now time to consider 
how the knowledge gained from war ex- 
perience in engine design, fabrication, 
and operation can be applied to com- 
mercial aircraft engines. 

In Part I of this two-part article par- 
ticular consideration is given to reducing 
the weight of the power plant in order to 
make possible an increase in the pay 
load. Discussing the economic side of 
long-range flying, the writer states that 
improvements in fuel consumption may 
prove to be the best of all methods for 
enhancing economy. Refinements in 
modern aircraft engines are discussed. 
Illustrations of American and British 
radial engines are shown. 

In Part II some existing types of Brit- 
ish and American aircraft engines are 
examined and a few suggestions are 
made regarding design changes for the 
future. Consideration is given to the 
application of both liquid-cooled and air- 
cooled engines to civil aircraft and to 
whether or not it is desirable to reduce 
the rating of a military engine for civil 
use, in the interests of greater safety and 
longer overhaul life. Flight, December 
21, 1944, pages 664-667, 7 illus.; De- 
cember 28, 1944; pages 697-700, 6 illus. 


Flight Operations 


Not Too Little—Not Too Much. 
Part I. V. G. Mellquist and H. B. 
Jobe. Part I of a two-part article on the 
control of fuel consumption in the long- 
range operation of multiengined trans- 
ports. In this installment the writers 
discuss different power-control pro- 
cedures affecting fuel use. It is stated 
that, while the development of a usable 
system of power control is fundamen- 
tally a simple process, phases in addition 
to that of the engine alone must be con- 
sidered. Each of these phases is dis- 
cussed. The data required to evolve a 
power-control system are summarized. 
A tabular form long-range cruising 
chartisshown. Air Transport, January, 
1945, pages 52, 54, 57, 58, 60, 1 illus. 

Difficulties with Engines Installed 
in Civil Aircraft. Stephen H. Rolle. 
The writer attempts to summarize the 
difficulties that have been experienced 
with aircraft engines installed in all 
types of civil aircraft during a 2!/2-year 
period ending June 30, 1943. Large por- 
tions of the data are compiled from re- 
ports of engine failures and accidents 
submitted to the Civil Aeronautics Ad- 
ministration. Charts and tables sum- 
marize the data relating to causes of 
failures. SAE Journal, January, 1945, 
pages 31-39 (Transactions), 9 illus. 


Flight Technique 


Flying the Vought Corsair. Wolf- 
gang Langewiesche. First in a series on 
the performance characteristics of high- 
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powered airplanes, this article deals 
with the Vought Corsair. It advises the 
pilot about the particular things he 
must know, in addition to his general 
piloting knowledge, when flying this 
naval fighter plane. Among the points 
discussed in connection with the piloting 
of the Corsair are power-off approaches 
and landings, forced landings, the flight 
instruments, control on the ground, wing 
flaps and throttle, take-off and climb, 
and “trimming for cruise.’”’ Air Facts, 
February, 1945, pages 56-60, 62-66, 
68-70, 72, 73, 3 illus. 


Gliding and Soaring 


The New Schweizer Utility Glider. 
Paul A. Schweizer. Particulars are 
given about the design of the Schwei- 
zer model SGU 1-19 utility glider, 
which is based on experience with 
models SGU 1-6 and SGU 1-7. The 
general specifications of this glider are: 
wing span, 36 ft. 8 in.; wing area, 170 
sq.ft.; length overall, 20 ft. 71/2 in.; 
height overall, 10 ft. 10'/, in.; aspect 
ratio, 7:9; empty weight, 300 lbs.; 
useful weight, 250 Ibs.; gross weight, 
550 lbs.; maximum placard speed, 75 
m.p.h.; stalling speed, 28 m.p.h. Soar- 
ing, September-October, 1944, pages 10, 
11, back cover, 3 illus. 

New Light on the Standing Wave. 
Terence Horsley. This article deals 
with the air phenomenon known as the 
standing wave, that is, the upward 
air current in certain localities that car- 
ries a glider to high altitudes. The phe- 
nomenon is explained as the result of a 
stream of air flowing over high ground 
and encountering a step to a lower level 
so that the stream follows the contour 
of the ground until it rises again and 
forms a series of standing waves to lee- 
ward. The writer expresses some of his 
views about the lift potentialities of the 
standing wave and cites personal pilot- 
ing experiences in support of those 
views. Aeronautics, January, 1945, 
pages 38-41, 5 illus. 

The Canadian “Robin.” Waclaw 
Czerwinski. Structural and perform- 
ance features of a “utility” glider, 
designed and built by Canadian 
Wooden Aircraft Limited in collabora- 
tion with the Soaring Association of 
Canada, are described. Design charac- 
teristics, which meet requirements of 
safety, simplicity, economy, service, 
and simple replacement of component 
parts, are indicated. Details are given 
on the four separate units composing 
the fuselage—the pilot’s cockpit, upper 
and lower booms, and fin—as well as on 
the landing gear, wings, ailerons, and 
tail unit. Advantages of the four-part 
fuselage are demonstrated, and a dis- 
cussion of the postwar possibilities for 
producing the Robin is included. Cana- 
dian Aviation, January, 1945, pages 83- 
86, 8 illus. 

Powered Gliders. Stanley R. Cor- 
coran. The writer describes experi- 
ments made in 1943 with a Cin- 
ema two-place glider in which two 
two-cycle, 6-hp. engines were installed. 
The engines were mounted on each 
left strut and turned 26-in. counterro- 


tating propellers. It is stated that in 
the first test, with a wind velocity of 10 
m.p.h., a speed of 55 m.p.h. was at- 
tained after running 500 ft.; this was 
sufficient for the take-off. Highlights 
are given of tests conducted at Joliet 
and Kalamazoo. The best rate of 
climb attained was 150 ft. per min., and 
a top speed of 65 m.p.h. was reached. 
The writer believes the Civil Aeronau- 
tics Administration should set up a 
separate category for powered gliders 
with their own performance minimums. 
It is stated that if this were done it 
would be possible to equip a two-place 
glider with a 20-hp. retractable engine, 
which would be adequate for take-off 
under its own power and still be light 
and “clean” enough to be efficient for 
thermal soaring. Soaring, September- 
October, 1944, pages 8, 9. 

Hamilcar Glider. A thorough re- 
view of the development, design 
features, and performance character- 
istics of the Hamilcar, the tank- 
carrying transport glider designed 
and manufactured by General Aircraft 
Ltd. Details of the undercarriage, 
ailerons, fuselage structure, and tail unit 
are given. A 2-pageschematic drawing, 


supplementing the data, shows the dis- * 


position of the ancillary equipment as 
well as the major components. Flight, 
December 14, 1944, pages 634-638, 
646, 6 illus. “The General Aircraft 
Hamilcar,” The Aeroplane, December 
15, 1945, pages 667-673, 15 illus. 

Air Lift for a Land Force. Roger 
Montgomery. This article describes 
the work of the British air-borne 
forces and tells about the aircraft they 
use, their mode of working them, and 
their achievements. It is accompanied 
by photographs of gliders, airplanes, 
and flight operations. Aeronautics, 
January, 1945, pages 24-30, 24 illus. 


History 


The First Airline. William Kroger. 
What is described as the first venture 
in carrying passengers by air on 
regular schedules is reviewed in this 
article about the St. Petersburg-Tampa 
Air Boat Lines. Service was inaugu- 
rated at 10:00 a.m., January 1, 1914, 
and operations were suspended after 31 
days. The equipment was one two- 
place, open-cockpit Benoist seaplane, 
and the schedule was two round trips 
daily. National Aeronautics, January, 
1945, pages 24, 25, 2 illus. 

Tailless Aircraft and Flying Wings. 
A. R. Weyl. This is an extensive 
historical survey of the evolution of 
tailless aircraft and flying wings. 
Early experiments with inherent sta- 
bility are first discussed, and the work 
of a number of experimenters is then 
described in chronologic order. Vari- 
ous types of tailless aircraft and flying 
wings are illustrated and described. 
Aircraft Engineering, December, 1944, 
pages 340-352, 360, 44 illus. 

They Flew in 1909. Norman 
Chamberlin. An account is given of 
the first flight in a heavier-than-air 
craft made in the British Empire. 
Sponsored by the Aerial Experiment 
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Association, the flight was made by 
the “Silver Dart.” The article includes 
data about the men who composed the 
Aerial Experiment Association and their 
subsequent activities, with most of its 
biographic particulars relating to John 
A. D. McCurdy and F. W. “Casey” 
Baldwin. Canadian Aviation, January 
1945, pages 44-47, 7 illus. 


Hydraulics 


O-Ring Packing Adapted for 3,000- 
Ib. Pressures. Richard L. Hayman, 
An engineering research and test pro- 
gram conducted by Lockheed Aircraft 
Corporation to determine the desira- 
bility of using O-ring packings at pres- 
sures in excess of 1,500 lbs. per sq.in. is 
reported. The equipment used in the 
tests is described, showing how the test 
cylinders were mounted in such a way 
as to give an effective side load caused 
by misalignment and deflection. Clear- 
ances were arranged to simulate condi- 
tions that could be encountered in se- 
vere service, and pressures up to 3,000 
lbs. per sq.in. were applied to packings 
in rectangular and V-grooves. Back-up 
rings of metal and other materials were 
tested as antiextrusion rings. The re- 
sults arediscussed. Product Engineering, 
January, 1945, pages 56-58, 4 illus. 

Designing Hydraulic Actuating Cyl- 
inders. Part II. James EF. Thomp- 
son and Rodney B. Campbell. The 
second article in a series about the de- 
sign of hydraulic actuating cylinders 
refers to the piston rod and its attach- 
ment to the piston. Five basic require- 
ments are outlined, and a design is ex- 
plained that meets these requirements. 
Each operation in the making of the 
parts is detailed, with information 
about the materials and methods used. 
Descriptions are given of the piston-rod 
seal, the piston-rod packing gland, and 
methods of sealing the end cap, includ- 
ing the dimensions and _ tolerances. 
Western Flying, January, 1945, pages 
76, 78, 80, 82, 12 illus. 


Inspection 


Optical Methods Ferret Transpar- 
ent-Plastic Distortions. Thomas 
Gladwin. A review of inspection 
techniques that have been devised for 
checking the optical accuracy of an air- 
craft’s transparent panels. Including 
data about the equipment employed, 
two techniques are detailed—that used 
for scanning panels and the one used 
for sighting panels. The writer explains 
the problems involved in the inspection 
of each type of panel and tells how the 
optical accuracy of enclosures are tested 
under conditions simulating those en- 
countered in operation. Examples 
given of the sighting panels discussed 
are Martin upper turrets, Boeing B-17 
nose, Boeing B-29 sighting blisters, and 
astrodomes used on virtually all bomb- 
ers; examples of the scanning panels 
are pursuit airplane canopies, especially 
those employed on the Republic P-47 
and North American P-51. Aviation, 
January, 1945, pages 147, 148, 254, 256, 
2 illus. 
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Alcohol-Water Injection Proves Key to 
Huge Power Increase in Gasoline Engines 


Official U. S. Navy Photo 
A Helldiver earns its name! On many combat 
planes, alcohol-water injection provides price- 
less minutes of super speed. 


Non-Permit Alcoho! 
Developed by U.S.I. 
for Aircraft Use 


Vitol Special Widely Used for 


Test Purposes and Deliveries 


One of the problems facing the aircraft in- 
dustry right at the outset of the alcohol-water 
injection program was to find a suitable alco- 
hol for test, experimental, and delivery pur- 
poses. The Armed Forces themselves, of 
course, could use any alcohol they chose with- 
out securing a permit. To private aircraft 
companies, however, any specially denatured 
alcohol would have ‘entaile d securing alcohol 
permits and the inescapable red tape and in- 
convenience associated with the use of spe- 
cially denatured alcohol. 

The aircraft industry needed a proprietary 
product that met Army and Navy specifica- 
tions on the one hand, and was approved by 
the Treasury Department for use without per- 
mit on the other, 

Vitol and Vitol Special 

As a result of its early work on alcohol- 
water injection in conjunction with the Vita- 

Meter Corporation, U.S.I. had developed a 
proprietary formula which solved the imme- 
diate problem. The formula had been ap- 
proved by the Alcohol Tax Unit of the Treas- 
ury for use without permit and the product 
was ideally aig for use in the operation of 
aircraft engines, Early last year, “Vitol” made 
its entry into the aviation field and was used 
extensively in testing combat aircraft. 

The Army and Navy specifications, how- 
ever, called for a different denatured alcohol 

Continued on next page) 


| mono-esters of fatty acids 
| improvers. 


Present Large-Scale Use on War Planes 
Seen Extending to Cars, Buses and Trucks 


During 1944, the curtain of censorship was lifted just far enough to give 
motor-minded America an enticing preview of a wartime development that will 
go far to step up the performance and operating economy of postwar passenger 


cars and commercial vehicles. ’ 


Lube Oil Additives 


Made by New Process 

For years, high-pressure lubricants such as 
those used as cutting oils and for heavy-duty 
truck transmissions, have been prepared by 
adding small amounts of sulfurized oils to 
regular lubricants. 

A recently granted patent covers an im 
proved method of preparing such sulfurized 
for use as lubricant 
\ feature of the new 
that glycerine is reclaimed. 

Fatty glycerides, prepared by mixing lard 
oil and cottonseed oil, were heated to approxi- 
matetly 330 deg. F., and a small amount of 
sulfur added. The sulfurized glycerides thus 
obtained were then reacted with a mixture of 
butanol and sulfuric acid. When the reaction 
was completed, the mixture stratified into an 
ester layer above and a glycerine-acid layer 
below. The ester layer was neutralized with 
lime. After further refining with activated 
clay, the treated oil was filter-pressed out. 

The glycerine-acid layer was further refined 
to recover the glycerine. 


process is 


(Below left) Typical passenger car installation. 
(Right) Schematic diagram of alcohol-water in- 
jector installation on truck. Although a small 
additional fucl tank is required, the increase 
in power and engine life far outweigh the 
disadvantage. 


The development was the injection of a mixture 


of alcohol and water into the gas-air stream 
of the engine. 
Extra Horsepower 

The first story broke in May of last year 
Dramatically it iold hew a famous Navy 
| fighter pilot owed his life to the new develop 
ment. A sudden burst of extra speed, released 
at the flick of a switch, had enabled him to 
streak ovt of range of three pursuing Zeros. 
Later stories revealed how alcohol-water in 
jection was supplying extra power for take- 
offs and steep climbs. 
| The limiting factor, of course, 
of the alcohol-water mixture that is carried 
ona plane. At present, only enough is carried 
to give the plane a few minutes flying at the 
higher speed. But those are the critical min 
utes that can mean the difference between 
getting the jump on Jerry -and disaster. 


The Theory 

Every motorist has experienced the “lift” 
a gasoline engine gets on a damp day or after 
dark when humidity is high. The explanation, 
as automotive engineers know, is to be found 
mainly in the internal cooling action of the 
water. This cooling action tends to smooth 
out the progress of the flame front during 
combustion, applying more uniform pressure 
on the piston head throughout the stroke. Self- 
ignition of the compressed hot gas is pre- 
vented so that detonation does not occur, 


is the amount 


(Centinued on next page) 
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Further information on these 


Water has a high latent heat of vaporiza- Biotin, an imy t part of the B-complex may be obtained by writing to U.S. 
tion (970 Btu per lb) so that if internal | Vitamin, can! vered from waste fermen- 
cooling were the only factor, there would be tation liquors ng to claims made in es 
no point in using alcohol (367 Btu per Ib). erat assigned toa leading Light-fast acetate dyes, including 
wer extensive teate have « ot alien. aboratory. blues, oranges, browns, = 
However, extensive tests have shown that alco Mother lig from fumaric acid fer- ffered for use on both cel 
hol alone and alcohol-water mixtures give bet- rlon. Color fastness 
| mentation pr e treated with sulhcient 
reeze at low temperatures, ren alcohol | j, then extracted 1 the charcoal. Among | 
is used, peak pressure is delayed until the | the extracting agents suggested is an aqueous | First- aid burn is designed 
piston is further down its stroke and a more | solution of 60 per cent acetone and 21% per |: xygen, prevent infe 
efficient cycle is obtained. Important, teo, less | cent ammot 
engine roughness is encountered at uigh- 
power output; life of bearings and other en- r eae A new anti- stick agent is claimed itate 
Non-Permit Alcohol | removal of molded pla 
| saturate ¢ mold for 
S.D. No. 3-A. 7 Ip aire: ilk Ss avo tion needed 
on alconoi-watet injection into the gas-air dus 
: : 1 | No. 3-A, U.S ed its original formula Freeze- and- thaw resistant concrete t 
stream of aircraft engines which, while details | ind produce se of anew-typ 
cannot now he revealed, points to its increas- | Vjtol Spex sentially the same as the r 
ing use in this field. Its wide use on super: product called Army and Navy specifi 
charged aircraft engines already has given | cations and per s equally well. But it has | 
remarkable results | a strong, n helic odor added which 
In January of this year, three engineers of | Wats against se. Being a proprietary | 


Thompson troducts. Inc. delivered a paper 


product, it re s no permit and the mark- 
before the S.A.E. deseribing their extensive , 


| 
| ings on tl show no reference to 
| 


ale ohol. 


tests on aleehol, aleohol-water and water in- 


jection in truck and passenger car engines. To overcome odors, no matter 
h “im freshener is 


Their conclusions, while pointing out the need 
1pplication 


Penicillin vs. Heart Disease 


for greater research, are highly significant. o 
They may be summarized as follows: Sub-acut’ | endocarditis. a heart it may als ndi 
LT of disease from ecevery was rare. is re ned st No. 916) 
i : ——. of pressure rise and shock sponding to | according to reports USI 
th alcohol-water injection may facilitate | spitals. The “cure” 
Ne icilitate | fro“ two N hospitals. Phe cure 35 A siable organic peroxide i: 
the design of higher-compression engines of | effective only the organism Is a strept« I be insensitive t 
ininimum weight. coccus sensil drug. k rer films, and to k 
: n bulk volymerization. It luk 1 com 
That it will be particularly effective it | mon organic solvent No. 91% 
superchar ‘ing is used on ground vehicles, USI 
Here. it would enable the eng.ne to consume 
New flam.-resistant gasketing | is 
more air at the same engine spet d. ind 1/16 in. thickness 
That it may have a great field of use in | : 
light aircraft, designed to operate on ground r su ~ire 
vehicle fuels. ‘OcK i 
That it will tend to maintain cleaner en- i ryer 
eines with softer, more easily removed carbon i 
dey posits. | | A fluorescent plastic dye, in m, i C 
; stated to impart fluorescence to a plas la 
That best gains through its use are real- t Suggested uses inciude decoration, dials 
ined when -uel about 12 octane numbers below 11 equipment, etc. (No. 918) re 
engine requirements is used, JSI tr 
That it will effect economics, by permitting | - Piyweet panels long, a foot 
-er-crade and 114 inches in thickness, are on the 
the use of lower-grade fue 1, which will extend | Present type alcohol-water injector mounted on | rm: irket. Laminations are bonded with phenolic ty 
its use to many operations, Flange, set between carburetor and manifold. | resin adhesives. (No. $20) a 
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Instruments 


The Vane-Type Stall Warning De- 
yice. Leonard M. Greene. An in- 
strument to give advance warning 
to the pilot of the approach of the stall- 
ing aspect, so that accidents resulting 
from this common cause may be 
averted, is described. A tabulation of 
the Civil Aeronautics Administration 
flight tests of the device are reproduced. 
Several experimental instruments of 
this type have been manufactured by 
the W. & L. E. Gurley Company under 
the direction of the Technical Develop- 
ment Division of the Civil Aeronautics 
Administration. Aero Digest, January 
1, 1945, pages 102, 103, 4 illus. 

Hold Your Heading. W.W. Ward. 
An explanation of the magnetic com- 
pass’s errors, which indicates how the 
pilot or navigator can interpret the 
compass in accordance with consistent, 
dependable errors that are said to exist 
invariably on certain headings or during 
changes of speed or attitude of the 
plane. The causes of two primary com- 
pass errors—the northerly turning error 
and the acceleration error—are detailed. 
Air Facts, February, 1945, 40-46, 1 
illus. 

Time Ticks Broadcast Service— 
Station WWV. Lawrence Le Kash- 
man. Information is given about the 
standard-frequency broadcasts made 
by the National Bureau of Standards 
for the measurement of scientific and 
industrial instruments requiring ac- 
curate frequency. It is related how any 
desired frequency may be measured in 
terms of any one of the standard fre- 
quencies, either audio or radio, by the 
aid of harmonics and beats with one or 
more auxiliary oscillators. Aero Digest, 
January 1945, pages 99, 207, 1 illus. 


Lighter-than-Air 


Airship Comeback. H. Webster 
Crum. The potentialities of the 
large rigid airship are surveyed with 
reference to postwar commercial air 
transport. Operations of this type of 
aircraft in the past are reviewed, with 
teference to such craft as the U.S.S. 
“Akron” and ‘Macon.’ Points con- 
sidered include the comparative safety 
and comfort of airships, the mileage and 
toutes flown, and the costs of operation. 
Flying Aces, February, 1945, pages 36, 
87, 56, 57, 4 illus. 


Maintenance 


Stock Control for Aircraft Repair 
Shops. J.A.Grundy. Requirements 
for an efficient stock-control system 
for the aircraft repair shop are dis- 
tussed and listed. The Kardex sys- 
tem for the stock control of mainte- 
Nance and repair parts used by Parks Air- 
craft Sales and Service of East St. Louis 
8 described. Aviation Maintenance, 
January, 1945, pages 52, 53, 116, 118, 

, 1 illus. 

Tips on Installing Flexible Hose. 

. A. Livingston. Suggestions are 
Offered regarding methods to be fol- 


PERIODICALS 


A Surface Combustion portable heater of the type utilized by the Army Air Forces 
being used to heat simultaneously an engine nacelle and cabin of an airplane at the Toledo, 


Ohio, airport. 


lowed and precautions to be taken 
in the installation and maintenance of 
flexible tubing for aircraft components. 
Characteristics of the hose are indi- 
cated which require certain servic- 
ing practices to ensure maximum 
efficiency and freedom from operational 
troubles. Aviation, January, 1945, page 
165. 

Chromium Plating Lengthens Cyl- 
inder Life. Capt. W. E. Yates. 
The reclaiming of radial aircraft- 
engine cylinders by a process of plat- 
ing their surfaces is described. The 
pretreatment, plating, and past treat- 
ment of the cylinders is explained. In- 
formation is given about the boring of 
the cylinders after they have been 
plated. Various steps in the process are 
illustrated. Aviation Maintenance, Jan- 
uary, 1945, pages 54-57, 24 illus. 

Service and Inspection of Hydraulic 
Accumulators. Accompanied by 
illustrative diagrams, the routines of 
inspecting and servicing hydraulic ac- 
cumulators are outlined. Causes of and 
remedies for various types of accumu- 
lator difficulties are listed in tabular 
form. Aviation, January, 1945, pages 
160, 161, 13 illus. 

Winterization of ‘Flight Equipment 
in the Heavy Category. Frank P. 
Davis and Ed. W. Hudlow. Advice 
is given regarding the winterization 
of heavy aircraft. Detailed information 
is included about conditional and opera- 
tional checks of the engine, carburetor- 
deicing system, propeller-anti-icing sys- 
tem, cabin heater, control equipment, 
and fuel system. Aviation Maintenance, 
January, 1945, pages 71, 120, 122, 124, 
126. 

Valve Servicing Demands Special 
Technique. Advice on the routines 
to be followed in the servicing of air- 
craft engine valves is supplemented by 
information about the evolution of the 
modern valve. Various maintenance 
procedures are noted. Aviation, Janu- 
ary, 1945, pages 157-159, 13 illus. 


Controlled Maintenance. Reagan 
C. Stunkel. The first of a series of 
four articles outlining major factors 
in the maintenance of air-line aircraft 
deals with major planning for main- 
tenance. A method of analysis for the 
solution of problems connected with the 
maintenance ‘of large aircraft is pre-- 
sented. The method around which the 
system is developed is called “controlled 
maintenance.”’ A hypothetic air line is 
considered with a schedule of four ar- 
rivals and four departures a day. The 
arrangement of work in order to sched- 
ule operations so that an aircraft may 
be constantly maintained and kept in 
overhauled condition is discussed. Air 
Tech, February, 1945, pages 31-33, 68, 
8 illus. 


Management 


Contract Terminations. Whitney 
K. Towers. This is an article written 
for the purpose of aiding the sub- 
contractor in contract-termination 
problems. It contains such informa- 
tion as how the subcontractor should 
prepare himself for terminations, how 
to file the claim, the costs that may be 
included and those not permitted, and 
the profit allowed. Answers to many 
other questions on terminations are 
given. Samples of the forms used are 
reproduced. Jndustrial Aviation, Janu- 
ary, 1945, pages 44-46, 48, 97-99, 3 il- 
lus. 


Cost-Planning the Post-War Plane. 
A. G. Tsongas and F. 8. Macomber. 
Originally presented as a paper at 
the National Aeronautical Meeting 
of the Society of Automotive Engi- 
neers, this article suggests a cost- 
planning procedure for a_ typical 
postwar commercial plane. It is com- 
prehensive in its details and is illus- 
trated by various charts and tables. 
One table includes a cost check list of 
64 items for new designs, divided under 
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CENTRIFUGAL CASTINGS 
BY SHENANGO - PENN 


Engine, machinery and equipment builders by 
the score have turned to nesses teen for 
tubular or circular castings, not only to obtain 
stronger parts with denser, more uniform grain 
structure, but because of the outright production 
savings that are always possible. 

Less Waste Material. Since castings produced 
centrifugally are accurately concentric and can 
be held to more precise dimensions, it follows 
that finishing involves much less scrap metal 
than is otherwise possible. Secondly, impurities 
accumulate at the inside surface where they are 
quickly and easily removed, again contributing 
to a substantial saving of metal both inside and 
out. Thirdly, the inherent ability of the process 
to produce a precisely uniform wall section 
obviously a casting to a closer tolerance, 
saving still more metal. ; 

Lower Machining Time. Since material waste 
is minimized in several ways, machining time 
is, of course, correspondingly low—a combina- 
tion saving that is attractive indeed. 

Bulletin 143 gives complete information about 
Shenango-Penn centrifugal castings including 
other advantages and specifications of the 
various available alloys. Write to the Shenango- 


Penn Mold Company, 2353 W. Third Street, 
Dover, Ohio. 
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In addition to foundry facilities, Shen- 
ango-Penn is well equipped for all kinds 
of machining and finishing operations. 
Here flanges of bronze Castings are 
shown being drilled. 
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plane; basic design of major subas- 
semblies; cost of joining sheets—rjy- 
eting, stitching, welding, etc.; fabrica- 
tion costs; and substitutions to reduce 
cost. The successive stages of the pro- 
posed cost planning procedure are sum- 
marized. Aero Digest, January 1, 1935. 
pages 82-86, 208, 213, 4 illus. 


Marketing 


Service Builds Sales. Sidney Nes- 
bitt. The importance of supplement- 
ing aircraft-sales operations with ad- 
jacent installation and repair sery- 
ices is discussed. Demonstrating 
how efficient servicing can aid in build- 
ing up sales, the writer emphasizes the 
need for having specialists in every 
phase of aircraft maintenance if the 
fixed-base operator is to render compre- 
hensive service. He also reviews the 
trend at prewar airports for sales agen- 
cies to farm out overhauls to specialist 
repair companies. Airports, January, 
1945, pages 32, 50, 51, 2 illus. 

Foreign Trade Offers a Key to 
Postwar Solvency. PartI. Raymond 
L. Hoadley. In this first of a series 
of articles on foreign markets for air- 
planes, the writer explains the impor- 
tance of the postwar export trade to the 
aircraft industry. Interpreting the sig- 
nificance of the large trade balances and 
gold stock held in the United States, 
he indicates why a large portion of this 
money will be available for aircraft pur- 
chases. Another factor discussed is the 
expected stimulation of foreign trade 
by the United States Government for 
purposes of bringing about full employ- 
ment in the United States. 

Prospects offered by the following 
countries, as markets for United States’ 
aircraft, are examined individually: 
India, China, Portugal, France, Nor- 
way, Sweden, Denmark, Holland, Bel- 
gium, and Russia. Consideration is 
given to Argentina, Brazil, Mexico, and 
Venezuela as potential customers. Avi- 
ation, January, 1945, pages 118, 249- 
251, 253. 


Analyzing the Personal Plane 
Market. Joseph T. Geuting. The 
Vice-President of General Aircraft 


Corporation estimates the minimum 
potential market for postwar personal 
planes in the 2 years succeeding the 
war to be 125,000 airplanes. He also 
suggests six things the aircraft industry 
and the Government must do if the size 
of the personal-plane market is to attain 
its full potentialities. Airports, Janu- 
ary, 1945, pages 27, 47-49, 1 illus. 
“Plane Wise—and Part Foolish.” 
James A. Wales, Jr. Dealing with 
specific problems, this article contains 
advice on how to improve the dis- 
tribution of standard and manutac- 
tured aircraft parts, accessories, and 
raw materials for future personal-plane 
business. In discussing the necessity 
for, and methods of, increasing the 
quantity and quality of service offered 
to the purchaser of replacements and 
accessories, four classes of items are 
considered. These are differentiated as 
follows: (1) Component manufactured 
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parts peculiar only to the particular 
make and/or model of airplane involved. 
(2) Standard parts made by manufac- 
turers who do not produce assembled 
aireraft but whose products are essen- 
tial to the operation of aircraft. (3) 
Accessories not essential to basic air- 
worthiness but which are desirable im- 
provements called for by many purchas- 
ers. (4) Raw materials used in the 
manufacture and assembly of airplanes 
and needed for their complete main- 
tenance and repair while in use. Avia- 
tion, January, 1945, pages 119, 264- 
266. 


Materials 


Enemy Spar Flanges and Extru- 
sions. This is a brief report on the 
chemical compositions and _ tensile 
properties of spar flanges and other 
extrusions taken from enemy aircraft. 
Details of the tests are tabulated. Air- 
craft Engineering, December, 1944, page 
368. 

High-Strength Aluminum Alloys 
for Lightweight Structures. Max EH. 
Tatman and Roy A. Miller. The 
writers discuss the improved alumi- 
num alloys, made available during 
the past 2 years, which are permitting 
further reductions in the weight of 
structures. Emphasis is placed on pos- 
sible combinations that are practical 
from a production standpoint and that 
will achieve the best strength-weight 
ratios for lightweight structures. The 
characteristics of the alloys are com- 
pared and evaluated. Tables give fig- 
ures concerning properties of the alloys, 
comparison of costs, and effects of ag- 
ing. Product Engineering, January, 
1945, pages 6-11, 3 illus. 


Medicine 


Protective Effects of Preoxygena- 
tion on Abdominal Gas Pain. Frank- 
lin M. Henry, John H. Lawrence, 
Ezra V. Bridge, and Owen L. Wil- 
liams. A study of the effects of 
preflight breathing of oxygen on pain 
induced by gas in the digestive tract, 
resulting from decompression in a 
chamber simulating altitude conditions 
up to 38,000 ft. As a result of the de- 
scribed experiments, it is concluded 
that preoxygenation for 2 hours causes 
a decided reduction in the incidence 
and severity of abdominal gas pain re- 
sulting from decompression to 38,000 ft. 
The article also reports that definite 
gas pain appears to have a higher inci- 
dence if decompression occurs 3 hours 
after eating than is the case if the 
tlapsed time is only 1 or 2 hours. War 
Medicine, December, 1944, pages 395- 
97, 

Why You Get Airsick. Andre Ber- 
Mere. Airsickness is defined as a 
form of motion sickness, almost al- 
Ways induced by psychologic factors 
such as fear and nervousness. Specific 
causes of airsickness are investigated; 
physiologic and psychologic bases for 
the disturbance are explained; and 
advice is given about preventives against 
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and treatments for airsickness. It is re- 
ported that the Services have made great 
strides in reducing the incidence of air- 
sickness through accurate prognosis and 
diagnosis supplemented by ‘thorough 
training selection and constant improve- 
ment in training techniques. Flying, 
February, 1945, pages 39, 40, 126, 128, 
130, 2 illus. 


Acute High Altitude Anoxia. Capt. 
Robert A. Kritzler. Gross and his- 
tologic observations are reported from 
27 necropsies performed on members 
of high-altitude bomber crews whose 
deaths had been attributed to anoxia. 
It is stated that widespread, severe cap- 
illary congestion was found. This was 
conspicuous and most constant in the 
pulmonary, renal, intestinal, and cere- 
bral capillaries. The skeletal muscle did 
not have this congestion. Ina high pro- 
portion of cases the systemic venous and 
the portal circulations showed gross and 
microscopic congestion and the right 
ventricle was dilated. There was wide 
individual variation in the incidence, 
location, and amount of edema and 
hemorrhage. An exception to this was 
the consistent occurrence of hemorrhage 
in the thymus and the middle 
ears. 

Swelling of endothelial cells of capillar- 
ies of the renal medulla was observed. 
The presence of fat-free and glycogen- 
free vacuoles in the myocardium and 
liver and, less frequently, in cells of 
other organs was confirmed. These va- 
cuoles occurred with equal frequency 
in cases of anemic anoxia (acute carbon 
monoxide poisoning), but were rarely 
found in the tissues in nonanoxie con- 
trol cases. War Medicine, December, 
1944, pages 369-377, 3 illus. 


Meteorology 


A Gradient Wind Nomogram for 
Use with the Surface Weather Chart. 
Lt. Daniel F. Rex and Lt. Howard V. 
Church. In addition to introducing 
scale units more suitable to current 
meteorologic practice, the writers ex- 
plain the construction and use of the 
Bell nomogram. The nomogram is 
described as being as simple to use as 
the “geostrophic wind seale.”’ It takes 
into consideration the effect of isobaric 
curvature in reducing or increasing the 
geostrophie wind speed. The units em- 
ployed are such that it may be used in 
conjunction with any map scale or pro- 
jection. The Bulletin of the American 
Meteorological Society, December, 1944, 
pages 414-419, 3 illus. 
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Military Aviation 


The Monoplane and the Fleet Air 
Arm. C. A. H. Pollitt. The writer 
considers the military possibilities of a 
modernized Swordfish with aerodynamic 
refinements and other aids to perform- 
ance. Factors discussed include the 
power, weight, structural stresses, speed, 
range, and landing characteristics of this 
biplane, as well as the problem of install- 
ing flaps. Aeronautics, January, 1945, 
pages 46, 47, 3 illus. 


20th Air Force Progress Report. 
Swanee Taylor. Some observations 
about various phases of the Twentieth 
Air Force’s operations against the Jap- 
anese. Modifications made in the B-29 
as a result of combat experience are re- 
corded; the quality and characteristics 
of Japanese defense against the Super- 
fortress raids are evaluated; operational 
and meteorologic conditions under 
which the Twentieth Air Force works 
are described. The article also reports 
how the flying personnel is withstanding 
the strain, how their missions are sched- 
uled, ete. Southern Flight, January, 
1945, pages 34, 35, 1 illus. 


The Fighter Controller. Capt. 
David Harbour. This article de- 
scribes the work of the fighter con- 
troller, whose job is to meet and beat 
off enemy attacks by controlling the 
operations of fighter aircraft from the 
ground. It is shown how this is ac- 
complished by skilled, trained officers 
with the aid of electronic devices. Air 
Trails, February, 1945, pages 28, 29, 84, 
86, 2 illus. 


Paints and Coatings 


Exacting Control Assures Plating 
Quality. Herbert Chase.  Particr- 
lars are given regarding the methods 
followed by the Scovill Manufac- 
turing Company for plating aircraft 
screws and bolts with cadmium or zine. 
It is explained that specifications are 
exacting and hence demand close con- 
trol. Bolts and screws with rolled 
threads undergo a precise schedule of 
processing to maintain a high-grade 
zine or cadmium coating of the correct 
thickness. Wings, January, 1945, pages 
1362-1364, 7 illus. 


Parachutes 


Caswell Parachute Drop-Testing 
Device. Some brief notes describe 
a device for Jrop-testing parachutes, 
employed on Travel-Air biplanes. 
As explained, the framework of the de- 
vice is attached by cables to the catwalk 
of the biplane’s lower wing. A weight 
dummy and parachute are attached to 
its slide board by a ring in the dummy 
head, which fastens over the release 
hook. A release cord connects the hook 
to the cockpit where the pilot, by pulling 
the cord, may effect the dropping of the 
dummy and parachute. Air Pilot and 
Technician, January, 1945, page 23, 2 
illus. 
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No ordinary metal can curb the tremendous landing momentum 

of the world’s mightiest warplane...the B-29. 

It takes metal that does more than resist the shock, abrasive 
wear and galling of brake drums. 

Essentially the metal must dissipate intense frictional heat from 
restricted surfaces. It must resist distortion and heat-checking 
under all kinds of adversities. 

That’s why experienced engineers specified an alloy containing 
nickel... nickel-chromium-molybdenum (high carbon) iron... for 

B-29 brake drums. 

Centrifugally cast against a steel shell, this nickel alloy iron 
provides a machinable structure in the light-sections involved. 
The composite design gives the important combination of strength 
and heat-and-wear resistance. 

These drums are aptly given the trade name “Centrifuse” by 


Close-up view of a section cut from a typi- 


Centrifugal Fusing Company, a supplier of those used on large cal Centrifuse brake drum, showing fusion 
bombers. “Centrifuse” drums are also used on other types of air- between steel and alloy iron. Besides re- 
craft ...and on combat cars and armored vehicles. sistance to wear and to heat-checking, PI 
A , other advantages include minimum scrap cabl 
These outstanding brake drums illustrate once more the prod- loss and maximum soundness in the prod- ar 
uct improvement which can be made with Nickel. An alloy con- uct. Range of sizes run from 8” to 20” di- acid: 
taining Nickel may improve your product. We invite consultation ameter. Centrifugal Fusing Company alone Con 
h £ Nickel Nickel é : has produced over 4,000,000 pounds of Eth 
on the use of Nickel or Nickel alloys in your equipment. such castings. ce 
op 


THE INTERNATIONAL NICKEL COMPANY, INC. © 67 wail street, New York 5,N.Y. | tion 
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Personnel 


Your Postwar Aviation Job (Me- 
teorology). Frederick H. Roever. 
The sixth article in a series investigat- 
ing the possibilities of careers in the 
air-transportation field after the war is 
concerned with the job potentialities for 
trained meteorologists. In addition to 
describing his duties and the importance 
of his job in operations, it outlines the 
training and educational qualifications 
required and indicates the range of sal- 
ary the meteorologist may expect to 
command after the war. Postwar me- 
teorologic opportunities in fields outside 
of aviation are also noted. Considera- 
tion of the possible effects upon meteor- 
ologic careers of new radio aids to navi- 
gation is included in the article. Flying 
Aces, February, 1945, pages 26, 27, 51, 
52, 4 illus. 

Common Sense and Postwar Jobs. 
E.D. Osborn. The President of the Edo 
Aircraft Corporation describes the pro- 
gram developed to keep the present per- 
sonnel of the company and to induce un- 
employed labor to work for it. Wangs, 
January, 1945, pages 1368, 1369, 1 illus. 


Plant Equipment 


Adapting Centralized Lubrication 
Production Machinery. This article 
describes the application of the Alemite 
progressive centralized lubrication sys- 
tem to more than 150 vertical turret 
lathes used at the Buick plant to pro- 
duce parts for Pratt & Whitney Twin- 
Wasp engines. This multiple-line sys- 
tem lubricates three to 20 bearings, 
feeding each in turn with a predeter- 
mined amount of lubrication. Design 
features of the system are explained and 
the advantages obtained through its use 
areset forth. Industrial Aviation, Janu- 
ary, 1945, pages 57, 94, 2 illus. 


Plants 


Should , Factories Be Air Condi- 
tioned? R. D. Tutt. To obtain in- 


Plastic clips as fasteners for wires, 
cables, and hydraulic lines are noncorrosive 
and nonconductive and are resistant to 
acids, alkalis, and oils. Manufactured by 
Commercial Plastics Company from LT 

thocel, a thermoplastic developed by The 

w Chemical Company, they are claimed 
to provide excellent shock resistance at low 
temperatures and low-dimensional changes 
over a wide range of atmospheric condi- 
tions. 
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A forward view of a cutaway model of one 
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arrangement of the fuselage of the Curtiss 


Commando transport. 


formation regarding the advantages of 
industrial air conditioning, a question- 
naire was circulated to 634 division 
heads, general foremen, and foremen at 
two air-conditioned plants of the Allison 
Division of General Motors Corpora- 
tion, asking for a cross-section of the at- 
titude of Allison employees toward air 
conditioning. The results of the survey 
are summarized in charts. Heating, Pip- 
ing & Air Conditioning, January, 1945, 
pages 1—6, 12 illus. 


Plastics and Plywood 


Plywood Bomb-Door Skins. A 
variant of the flexible-bag method, the 
processing of skins for de Havilland 
Mosquito bomb doors is reviewed. De- 
tails are given on the equipment and 
procedures for producing these molded 
units of compound curvature. Aircraft 
Production, January, 1945, pages 9, 10, 
3 illus. 

Effect of Environment on Per- 
manence of Acetate and Nitrate 
Sheets. T.S. Lawton, Jr., and H. K. 
Nason. This is a report on research 
work conducted to determine the effect 
of environmental conditions, such as 
weathering, ultraviolet light exposure, 
moisture exposure, heat exposure, etc., 
on the permanence of cellulose acetate 
and nitrate plastic sheets. The cellu- 
lose acetate sheets used in the investiga- 
tion were 2050 TVA Fibestos. The test 
procedures are described, and the gen- 
eral effects of outdoor exposure on cel- 
lulose ester plastics are summarized. 
Sections of the article describe the re- 
sults of tests of the tensile properties, 
impact properties, light transmission, 
water absorption, viscosity, and molecu- 
lar weight. Results are recorded in 
tables and charts. Modern Plastics, 
January, 1945, pages 145-150, 176, 177, 
17 illus. 

Seam Welding Plastics. W. C. E. 
Barnes. Information is given about the 
operational principles, construction, and 
advantages of a high-frequency seam- 


welding machine for joining thin plastic 
sheets and impregnated fabrics. With 
this unit, it is claimed, certain thermo- 
plastic materials may be joined in such 
a way as to produce a waterproof seam 
of strength equal to that of the parent 
material. A range of welding speeds be- 
tween 12 and 72 in. per min. can be ob- 
tained. The high-frequency output is 
such that sheets of material having 
thicknesses varying between 0.006 and 
0.020 in. (these figures being doubled to 
give the actual thickness of the sheets 
passing between the rollers) may be 
seamed together without difficulty. 
Aircraft Production, January, 1945, 
pages 22, 23, 1 illus. 

Accelerated Wood Bonding. An 
account is given of how radio-frequency 
heating is employed to speed the setting 
of the bonding adhesive in the manu- 
facture of molded plywood jettison 
tanks for Mosquito aircraft. The use of 
a 400-watt, 10-megacycle heating unit 
is reported to reduce the required bond- 
ing time from 4 hours to 15 min. Air- 
craft Production, January, 1945, pages 
7, 8, 2 illus. 


Postwar Aviation 


The Decade after V-Day. L. 
Welch Pogue. The Chairman of the 
Civil Aeronautics Board presents his 
views regarding air-transport develop- 
ments in the 10 years following the end 
of World War II. In order to gage the 
growth that may be expected, the char- 
acteristics of air transportation itself 
are examined, and the probable reaction 
of the world to the versatile transport 
facility offered by the airplane is con- 
sidered. Figures are quoted to show 
the increases that have occurred in do- 
mestic air-transport passenger traffic. 
The probable increase in air travel of 
the future is estimated, and future de- 
velopments in air-mail service and in 
international air transport are dis- 
cussed. Air Transportation, December, 
1944, pages 17, 18, 20-22, 2 illus. 
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The Case for an Integrated Airlines 
and Railways Transport System. John 
J. Pelley. Right of Steamship Lines 
to Engage in Overseas Air Transport. 
Almon E. Roth. These are the first 
two articles in a symposium of opinion 
on postwar air transportation. In one 
article the President of the Association 
of American Railroads tells why he 
believes the participation of the 
railroads in air transport would result 
in improved service for the public and 
greater promotion of aviation progress. 
In the other, the President of the 
National Federation of American Ship- 
ping discusses the right and need of 
steamship companies to engage in 
overseas air transport. Aero Digest, 
January 1, 1945, pages 50-53, 227, 
229, 2 illus. 


PERIODICALS 


Private Flying 


Another “$700”? Airplane? T. P. 
Wright’s advocacy of the C.A.A.’s 
more active participation in civil air- 
craft design is discussed. In addition to 
a summary of Mr. Wright’s proposals, 
the opposing views of John E. P. Mor- 
gan, Manager of the Personal Aircraft 
Council of the Aeronautical Chamber of 
Commerce of America, Inc.; W. T. 
Piper, President of Piper Aircraft Cor- 
poration; Leopold L. H. P. Klotz, Presi- 
dent of Luscombe Airplane Corpora- 
tion;, and Peter Altman, Consulting 
Engineer to Aeronca Aircraft Corpora- 
tion, are reported. Southern Flight, 
ne 1945, pages 26, 27, 42, 6 
illus. 


Production 


Electroplating Facilities Centralized 
at Republic Plant. An account is 
given of how facilities for the silver 
plating of precision aircraft engine parts 
and for general electroplating operations 
have been centralized at the Republic 
Aircraft Products Division of the Avia- 
tion Corporation. By combining the 
latest types of plating equipment with 
techniques developed by Republic spe- 
cialists, it is stated that pure silver coat- 
ings averaging 0.020 in. in thickness are 
produced with unusual rapidity and 
with excellent quality control. Automo- 
tive and Aviation Industries, January 15, 
1945, pages 30, 32, 116, 5illus. 

U.K. Aircraft Production. Repre- 
senting a summary of the figures con- 
tained in the British Governmental 
White Paper (Command 6564), this is a 
statistical report concerning the increase 
in output of aircraft and engines by the 
British aircraft industry from the out- 
break of war to the end of June, 1944. 
A table shows the numbers of airplane 
types produced during each of the years 
in that period, plus the sum total of the 
item for the entire period. Supplement- 
ing the statistics on the growth of output 
are figures on the increase in numbers of 
persons working on aircraft in Britain. 
Flight, December 7, 1944, page 608, 2 


illus.; “British Aircraft Production,” 
Aircraft Production, January, 1945, 
page 32, 2 illus. 

Despatching. D. Tiranti. Out- 


lining the varied duties of a despatching 
department, the writer interprets the 
functions of despatching as an essential 
phase of production control. In doing 
80, he describes an arrangement for a 
typical despatch station where the 
“paper work” for a particular shop sec- 
tion would be retained and in which ma- 
terials tools, drawings, and work done 
could be housed. A flow chart traces 
the function of despatching from the re- 
ceipt of a factory order or job card to the 
final despatching operation. The duties 
of a despatcher are summarized in a list 
that is presented with analytical com- 
ments. Aircraft Production, January, 
1945, pages 11, 12, 2 illus. 

Fabric Attachment to Control Sur- 
faces with Self-Threading Screws. 


Milton A. Miner. Factors that made 
necessary the development of an im- 
proved method of fabric attachment are 
outlined. Disadvantages of lacing-cord 
and stitching methods are stated. 
Details are given regarding a develop- 
ment program undertaken to investigate 
alternate methods of attaching control- 
surface fabric to the metal structure. 
Early attempts to solve the problem, 
as well as a test box devised to compare 
the results, are discussed and reasons 
are given for the failures to meet the re- 
quirements. A system of fabric attach- 
ment using self-threading screws, which 
is stated to have overcome the difficul- 
ties, is described. Details are given 
about the tests by which it was proved 
satisfactory. Automotive and Aviation 
Industries, January 1, 1945, pages 32, 
34, 36, 38, 40, 88, 12 illus. 
Improvements in Pressure Ferrous 
Castings Influencing Their Future 
Use. E. C. Jeter. To obtain clues 
regarding future trends in the centrifu- 
gal casting field, the history of this 
method of manufacture is reviewed. It 


A special three-way hydraulic press used 
for the semipiercing of propeller hubs at 
the Eastern Division of Wyman-Gordon 
Company. 
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is compared with other methods, such 
as forging and static casting. A brief 
description is given of the centrifugal 
casting process in which the mold cav- 
ity is filled by pouring metal into it un- 
der pressure greater than that exerted 
by the flow caused by gravity. Recent 
applications of the method are de- 
scribed, with particular reference to im- 
provements in steel centrifugal cast- 
ings. 

A short description of the air-pressure 
casting method is also given. Centrif- 
ugal castings for aircraft and engine 
parts and equipment are illustrated. 
SAE Journal, January, 1945, pages 19- 
24 (Transactions), 13 illus. 

Specifying Rational Tolerances for 
Interchangeability, Low Cost. F. A. 
Wedberg. Basic rules involved in the 
establishment of practical rational tol- 
erances are given. The many engineer- 
ing phases involved in the establishment 
of tolerances are discussed. Emphasis 
is placed on the importance of closer 
collaboration among design, produc- 
tion, and inspection personnel. The re- 
quirements for tolerances in various air- 
craft parts are set forth. Machine De- 
sign, January, 1945, pages 117-122, 7 
illus. 

Hydraulics Department Functions 
as Self-Contained Unit at North 
American. Gerald Eldridge Sted- 
man. An account is given of how 
North American Aviation, Inc., estab- 
lished a special hydraulics department 
for the control of all parts for the hy- 
draulic assembly on the P-51 Mustang. 
Damage from excessive movement re- 
quired rework that slowed production. 
Reductions in part travel time, rework, 
and man-hours, accomplished through 
the establishment of a self-contained 
hydraulics department, are described. 
Information is given about the opera- 
tion of the department and its equip- 
ment. Automotive and Aviation Indus- 
tries, January 1, 1945, pages 28-30, 
72, 77, 6 illus. 

Some Applications of Welded Air- 
craft Tubing. J. S. Adelson and 
Park Hill. This paper deals particu- 
larly with applications of welded tubing 
in the aircraft power plant. It discusses 
alloy 4130 and 8630 tubing for engine 
mounts, low-carbon tubing for intake 
tubes, and stainless-steel tubing for ex- 
haust stacks. Reference is made to 
experiments conducted by the Repub- 
lic Steel Corporation for the develop- 
ment of the proper welding technique 
for alloy tubing. Steel Processing, De- 
cember, 1944, pages 806-808, 816. 

Superfortress Modification. Lt. 
Allan R. Scholin. A description is 
given of the modification program that 
made it possible to prepare the Super- 
fortress for quantity production almost 
directly from the drawing board. Modi- 
fications carried out at the factory and at 
modification centers are discussed. Modi- 
fication work required to prepare the 
aircraft for a particular combat theater 
isdescribed. Air News, January, 1945, 
pages 45-47, 8 illus. 

Standard Materials-Handling Units 
Adapted to Aircraft Manufacture. 
8. E. Morris. A brief outline history 


ly 
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Teamed with Armco Low-Alloy High Strength 
Steels these stiffeners (and many variations of 
their basic design) help engineers create 
lighter, stronger structures. They cut “dead- 
weight” and increase over-all efficiency. 
Through the use of stiffeners and other im- 
proved designs, the sheet steel shell of the 
product now bears an ever-increasing part of 
the total load. This is made possible by steels 
like Armco 50Y and 55Y—with minimum 
yield strengths of 50 and 55 thousand psi. re- 
spectively. Designers of aeronautical equip- 
ment can increase the load the members will 


stand or use lighter gages with the same loads, 


For some parts, lighter-than-conventional 
gages can be used without reinforcement of 
any kind. 

Besides these advantages, ARMco Low-Alloy 
High Strength Steels are easily fabricated and 
have excellent welding properties. Corrosion 
resistance of Armco 50Y and 55Y is consider- 
ably greater than that of ordinary steel. Where 
extra rust resistance is needed, zinc or alumi- 
num coatings can be applied. 

Write us for complete data on Armco Low- 
Alloy High Strength Steels. The American 
Rolling Mill Company, 761 Curtis Street, 
Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


THE AMERICAN ROLLING MILL COMPANY 
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of the development of materials-han- 
dling methods in the aircraft industry is 
supplemented by some data about the 
handling equipment, used in aircraft 
plants today. It is shown how the 
evolution of modern quantity-produc- 
tion procedures stimulated correspond- 
ing changes in materials-handling units. 
Aero Digest, January, 1945, pages 104— 
107, 7 illus. 

Numbers Had a Bearing on the 
Shortage. Lt. David 8S. McCullough. 
The writer tells how the cause of the 
critical shortage of antifriction bearings 
for aircraft was discovered and the de- 
ficiency overcome. The surveys of sta- 
tion and depot stocks made by the Bu- 
reau of Aeronautics is described. An 
outline is given of the program initiated 
covering all Bureau of Aeronautics ac- 
tivities. Information is given about the 
common stock-numbering system that 
was an outgrowth of the effort to elimi- 
nate duplication through interchange- 
ability. Wings, January, 1945, pages 
1366, 1367, 1 illus. 

Metallurgical Control of Aircraft 
Forgings. A.J. Pepin. From a paper 
presented at a meeting of the Society 
of Automotive Engineers, particulars 
are given regarding the metallurgic con- 
trols in use at the Eastern Division of 
the Wyman-Gordon Company. A met- 
allurgic organization chart for the air- 
craft forge shop isshown. The organiza- 
tin and functions of the different de- 
partments are discussed in sections deal- 
ing with chemistry, materials accept- 
ance, forge-shop metallurgic control, 
pyrometer control, heat-treat metallur- 
ge control, metallurgic investigation, 
research, and clerical work. The writer 
also discusses aircraft forging develop- 
ments and forging design for limited pro- 
duction. Steel Processing, December, 
1944, pages 771-779, 9 illus. 

Arc-Welded Engine Mountings. An 
examination of the arc-welding tech- 
nique and equipment used in the fabri- 
cation of sub-frames for Avro Lancaster 
engine-mountings by Metropolitan- 
Vickers Electrical Company, Ltd. Pro- 
cedures particularized include both 
those employed for the inboard and 
outboard sub-frames. Aircraft Produc- 
ra January, 1945, pages 27-31, 12 il- 
us, 

De Soto’s Part in the B-29 Sub- 
Assembly Pool. Joseph Geschelin. 
This is an account of the contribution 
of the De Soto Division of the Chrysler 
Corporation to the task of producing 
parts and assemblies for the B-29. De- 
sriptions are given of how De Soto is 
producing the nose section in its en- 
tirety, the stainless-steel engine cowling 
assembly with its component parts, a 
variety of miscellaneous parts, and the 
lading edges for the wing sections. 
Automotive and Aviation Industries, 
eery 15, 1945, pages 22-24, 50, 9 
lus, 

Sprayed Sensitive Emulsions. A 
spraying method is suggested for the 
application of sensitive emulsions in 
reproducing aircraft layouts directly 
onto materials for tool manufacture. 
Emulsions used for this method are 
made in the form of fine dry granules 


width. 
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Three hull fixtures for use in building Martin Mars flying boats for the U.S. Navy. 


The fixture at the right is almost completed; the others are under construction. 


Each 


fixture will have five working levels, will be 130 ft. long, 29 ft. 4 in. high, and 29 ft. 6 in. in 


and can be applied to light alloys, mild 
steel, and wood, as well as to silk, rayon, 
fabrics, paper, and glass. Data on pre- 
paring the emulsion are included with 
details about the spraying equipment 
and procedures. Aircraft Production, 
January, 1945, page 10. 

Upset Forging with the Flash 
Welder. H. J. Malee and Gilbert C. 
Close. The advantages obtained with 
the use of the resistance flash-welding 
machine for the production of upset 
forgings from tubing and bar stock are 
explained. Details are given about the 
employment of this process. The cor- 
rect pressures and temperatures for up- 
setting are discussed. Illustrations 
show several types of upsets that it is 
possible to produce. Steel Processing, 
December, 1944, pages 791-7938, 805, 9 
illus. 


Propellers 


Propellers for Light Planes. C. T. 
Donnelly. The descriptive details in 
this article refer to the Annesley control- 
lable-pitch propeller. This propeller 
consists of a solid steel hub, laminated 
wood blades installed in steel blade fer- 
rules, neutralizing pitch-change blade 
counterweights, and pitch-change ac- 
tuating mechanism. There are two 
models. One, weighing less than 19 Ibs. 
with all required controls, is designed 
for use on engines having an SAE ‘‘O” 
tapered shaft. The other, weighing less 
than 39 lbs., is designed for engines 
with the SAE. No. 20 spline shaft. Air 
Pilot and Technician, January, 1945, 
pages 24, 27, 3 illus. 


Radio 


Air Carrier Radio Is Terrible! 
Major M. J. Threlkeld. A commentary 
in which the writer criticizes the radio 
installations on air-transport planes. 
Suggestions indicate possible improve- 
ments that might be made in the equip- 
ment. Air Transport, January, 1945, 
pages 65, 67, 68, 4 illus. 


The men in the photograph give some idea of the size of the fixtures. 


Reaction Propulsion 


The Greenwood Lake Rocket Glid- 
ers. Cedric Giles. The writer re- 
views experiments with gliders propelled 
by liquid-fuel jet engines which were 
carried out at Greenwood Lake in the 
winter of 1935-1936 as a part of a rocket 
air-mail project conceived by a philate- 
list. A description of the engine and its 
fuel feed is given. It is noted that, in 
the confusion following test flights that 
were considered valueless, the fact that 
a liquid-fuel concentric-feed rocket en- 
gine had been developed which did not 
burn out was lost sight of. Gliding, 
November, 1944, pages 10-12, 3 illus. 

Manufacture of Robot Bomb En- 
gines. S. H. Brams. Manufacturing 
methods used in the production of the 
German V-1 type bomb at the Ford 
Motor Company are disclosed. <A 
description of the bomb is included. 
Some details are given about the method 
of manufacturing the waffle grid and 
other components. Welding is used ex- 
tensively in the process. The Iron Age, 
February 1, 1945, pages 60, 61, 6 illus. 

Self-Propelled Destruction. Peyton 
M. Magruder as told to Leonard Engel. 
Advantages and future possibilities of 
the flying bomb are discussed. It is 
stated that flying bombs are inherently 
capable of greater range and speed than 
any piloted aircraft. Simplifications 
are considered which may permit the 
production of robot bombs with much 
greater lift-to-drag ratios than the best 
so far obtained with conventional air- 
craft. Air News, January, 1945, pages 
20-22, 5 illus. 


Reconversion 


DC-3 Reconversion. H. E. Dubuy. 
This is a detailed account of how Colo- 
nial Airlines reconditioned a Douglas 
DC-3 military transport plane for com- 
mercial passenger service. The check 
list for overhaul inspection is shown, and 
work schedules covering every job per- 
formed are presented to give a complete 
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A Present and a Future for 
Experienced Design Engineers 


The Collins Radio Company has al- 
ways been a pioneering organization— 
an engineer’s engineering and man- 
ufacturing outfit. 

It was the pioneering urge that led 
us to introduce professional standards 
of design and performance in trans- 
mitters and receivers for radio hams 
in the early thirties... 

Toplan and build special radio equip- 
ment that stood up to the rough-and- 
tumble of Admiral Richard E. Byrd’s 
second expedition to Little America... 

To take high quality broadcast 
equipment out of the laboratory and 
make it economically practicable for 
any broadcasting station... 

To meet the individual requirements 
of some of the great airlines with spe- 
cially engineered communication 
equipment, including the ingenious 
Collins Autotune. 

To be prepared on December 7, 1941, 
to go into production of airborne and 
ground based radio gear of highly ad- 
vanced design for the Armed Forces— 
the result of research and development 
looking years ahead. 

We are looking far ahead today in 
the field of high quality radio com- 
munication equipment. Our post-war 
plans, well advanced, offer a very sub- 
stantial opportunity for additional 


junior and senior assistant design engi- 
neers with at least three years of prac- 
tical mechanical design and drafting 
experience, and for design engineers 
with five to ten years of experience. 
Our work involves the production of 
small, intricate mechanical and elec- 
trical mechanisms. 

This is a splendid opening for men 
and women who are able to make neat, 
accurate parts drawings with complete 
specifications, assembly drawings and 
layouts, who will assume responsibility, 
and who have knowledge of general 
standard shop and field practices. 

Cedar Rapids is a human, whole- 
some city of about 65,000. People en- 
joy living here. And people enjoy 
working, without being distracted by 
weather variations, in the modern con- 
trolled-conditions Collins plant. 

If you feel that you could fit happily 
and capably into this organization, 
write us fully. Tell us about your edu- 
cation, experience, age, desired com- 
pensation and draft status. W.M.C. 
regulations, of course, must apply. 


Address E. H. Reinschmidt, 
Superintendent of Design, 
Collins Radio Company, 
Cedar Rapids, lowa. 


picture of the reconversion of this 
aircraft. Aviation Maintenance, Jany. 
ary, 1945, pages 39-47, 9 illus. 


Research 


Industrial Research Is a Postwar 
Indispensable. Partl. K. R. Jack. 
man. First of a series of articles 
analyzing the meanings, values, and 
problems of research as they relate to 
the aircraft industry. In Part I, the 
necessity and importance of industrial 
research are interpreted, with emphasis 
placed upon the need for better docu- 
mentation of progress in laboratory 
techniques and administration. j 

Some of the highlights in the history 
of research are reviewed, and the opin- 
ions of scientists are quoted regarding 
the conception of research as a vitalizing 
force in industry. The meaning of re- 
search is defined, as well as the relation- 
ship of testing to research. Three types 
of investigations common in aircraft 
laboratories are described. Aviation. 
January, 1945, pages 115-117, 256-259, 
261, 262, 7 illus.; “Fundamental Im- 
portance of Research to Continued Avi- 
ation Progress,” by Brig. Gen. F. 0. 
Carroll, Aero Digest, January 15, 1945, 
pages 51-55, 12 illus. 

Research Can Be Practical. C. F, 
Reupsch. The organization, functions, 
and operating methods of Consolidated 
Vultee Aircraft Corporation’s Manufac- 
turing Research Department are sur- 
veyed. Activities of each of the seven 
sections comprising the department are 
summarized. Thesections are Chemical 
Processing, Metallurgical Processing, 
Mechanical Processing, Plastics Proc- 
essing, Assembly Processing, Drafting, 
and the Technical Reference Section. 
In a description of the research meth- 
ods employed by Consolidated Vultee, 
the handling of a typical project is 
traced from the request for information 
to the final solution of the problem. 
An organization chart of the manufac- 
turing Research Department is included 
in the illustrations. Southern Flight, 
January, 1945, pages 36, 37, 40, 4 illus. 


Rotating Wing Aircraft 


Georgia Tech’s Jet-Propelled Heli- 
copter. Hunter R. Hughes, Jr. 
description is given of the progress that 
has been made in the further develop- 
ment of a helicopter on which the late 
Professor Montgomery Knight, Director 
of the Guggenheim School of Aeronau- 
tics at the Georgia School of Technol- 
ogy, had been working for 7 years prior 
to his death. The work is being carried 
on by his successor and others. Refer- 
ence is made to comments by Grover 
Loening, Chairman of the Helicopter 
Subcommittee of the N.A.C.A., con- 
cerning reaction-propelled helicopters. 
Southern Flight, January, 1945, pages 
32, 33, 40, 3 illus. 

Pioneering by Helicopter. A. Scott. 
A “traveling crane” type of helicopter 
is suggested for haulage of stores and 
equipment in road- and _ railway-con- 
struction work. Reasons for the feasi- 
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bility of the design are based upon the 
fact that the low horizontal flying speed 
necessary where a helicopter is to be used 
for this purpose would permit a high ro- 
tational speed of the rotor and enable 
a great lift to be obtained from a rotor 
of reasonable diameter. In addition to 
illustrated details about the suggested 
helicopter type, the article contains an 
analysis of the various ways in which it 
could be profitably used on civil engi- 
neering projects. The Aeroplane, De- 
cember 22, 1944, pages 696, 697, 2 
illus. 


Stress Analysis 


Determining Principal Stresses by 
Use of the Equilateral Strain Rosette. 
Given Brewer. A discussion of the use 
of electric resistance-type strain gages 
begins with advisory remarks concerning 
the possible sources of error. Detailed 
explanations are given of the arrange- 
ment of the equilateral strain rosette 
and of how values obtained therefrom 
are substituted in the formulas for de- 
termining stress and strain distribution. 
The derivation of the formulas is pre- 
sented, together with a graphic method 
of determining the strains and stresses 
as a function of azimuth from a given 
reference axis. Physical tests are also 
described. Aero Digest, January 1, 1945, 
pages 90-94, 96, 97, 217, 218, 17 illus. 

Stresses Due to Internal Hydro- 
static Pressure in Thin-Walled Ves- 
sels of Stream-Line Form. A. M. 
Binnie and J. C. Ward. This article 
shows how stresses, caused by hydro- 
static pressure, in fuel tanks made in the 
form of a surface of revolution can be 
calculated when the equation of the 
generating curve is given. The Journal 
of The Royal Aeronautical Society, De- 
cember, 1944, pages 538-548, 4 illus. 

Dependence on Stress of Damping 
Capacity of Alloys. Andrew Gemant. 
This paper is concerned with the stress 
dependence of the damping capacity of 
alloys. It is noted that considerations 
of this kind are important in the con- 
struction of internal-combustion engines, 
turbine blades, and airplane elements 
such as propellers. 

The writer reviews and examines 
previously published data to determine 
whether any of the presently available 
alloys will fulfill the given requirements 
to any degree. Tables contain data 
concerning creep and damping charac- 
teristics of steel, copper, lead, and nickel 
and their alloys. Graphs record the 
flow resistance and stress of various 
metals under prescribed conditions. 
Mechanical Engineering, January, 1945, 
pages 33-38, 8 illus. 


Testing 


Wire Stitched Lap Joints in Alu- 
minum Alloy Sheet. MacDonald Sill. 
Tests were conducted to determine the 
corrosion resistance of zinc-coated steel 
wire staple joints in aluminum sheet. 
Stitched joints in 0.032-in. sheets of 
2480 and 24SO Alclad, 24ST and 24ST 
Alclad, 5280, and 2SHH aluminum 


PERIODICALS 


were subjected to a salt spray for 700 
hours. Pull strength and vibration 
tests were also made. The tests indi- 
cated that wire stitching is suitable for 
many joints. Results are tabulated. 
Product Engineering, January, 1945, 
38, 39, 3 illus. 

Minimizing Entrained Air in Air- 
craft Lubrication Systems. Part III. 
G.S. Peterson and B. R. Walsh. Meth- 
ods of reducing oil-pressure failures in 
aircraft-engine lubricating systems are 
investigated in this third and conclud- 
ing article of a series. The minimizing 
of air entrainment is considered in sec- 
tions dealing with supply tank, scav- 
enge pump, and deaerators. Tests for 
air entrainment are discussed. Jndus- 
trial Aviation, January, 1945, pages 28- 
32, 34, 11 illus. 

Screws with Recessed Heads Test 
Stronger Than Slotted Type. T. R. 
Rieben and C. J. Spengler. <A report of 
an investigation to determine why coun- 
tersunk-head screws when used in lap 
joints fail at less than calculated load. 
Causes of failures are analyzed and a 
method of determining the allowable 
load is developed. Slotted-head screws 
are found to fail at lower loads than re- 
cessed-head screws, the position of the 
slot in relation to the direction of load 
having considerable effect on the load- 
carrying ability of slotted-head screws. 
Sketches and photographs show the 
test methods and results, and a sum- 
mary is given in a table. Product En- 
gineering, January, 1945, pages 46-48, 
6 illus. 


Testing Equipment 


Checking Aircraft Assembling Jigs 
by Optical-Mechanical Means. A 
method of checking the alignment and 
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linear dimensions of aircraft assembly 
jigs and fixtures through the use of op- 
tical equipment and micrometer tram- 
mels is described. Particulars are given 
about the equipment used, which in- 
cludes a sighting telescope, a collima- 
tor, sighting targets, micrometer tram- 
mels, and an inclinometer or spirit 
level. Sections of the article describe 
the procedure in checking an aileron 
assembly jig and a tail-plane jig, and 
the method of locating four columns of 
a large jig. Machinery, January, 1945, 
pages 171-176, 11 illus. 

Testing Lubricants and Bearirg 
Materials. V. H. Brix. A descrip- 
tion is given of a friction-testing ma- 
chine developed by Rolls-Royce, Ltd., 
for testing lubricants and_ bearings. 
With this machine, test pieces of any 
material can be run with any oil, using 
any desired plate. It is explained that 
several types of tests have been stand- 
ardized. These include a pressure test 
and tests for specific service conditions. 
To illustrate the adaptability of the 
machine, an oil-shortage test is de- 
scribed. Aircraft Engineering, Decem- 
ber, 1944, pages 361, 362, 3 illus. 


Tools and Equipment 


Three-Dimensional Positioner Fa- 
cilitates Assembly Tooling. Leland 
A. Bryant. A description is given of a 
new tooling device that is used for con- 
structing small mock-ups and setting 
up “panel” jigs and fixtures. It was 
developed by Consolidated Vultee Air- 
craft Corporation for the purpose of 
providing an accurate and efficient sub- 
stitute for the master tooling dock in 
conducting small-scale positioning oper- 
ations. Industrial Aviation, January, 


1945, pages 60, 62-64, 97, 9 illus. 


Photograph Courtesy DeSoto Division, Chrysler Corporation 


Some idea of the size of the B-29 is given by this photograph of the nose-section pressure 
bulkhead undergoing assembly. 
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Tipped High Speed Steel Widely 
Used, Survey Shows. Frank J. 
Oliver. This paper describes a survey 
conducted to discover to what extent 
tools tipped with high-speed steels are 
being used in industry. Questionnaires 
were sent to about 1,500 plants includ- 
ing aircraft manufacturers. The results 
of the survey are summarized. The 
Tron Age, January 18, 1945, pages 58-61, 
137-140, 4 illus. 


Machine Tool Maintenance at’ 


Marietta. This series of notes, per- 
tains to the organization, operating 
methods, and problems of the machine 
and tool maintenance division of Bell 
Aircraft Corporation’s bomber plant 
near Marietta, Ga. For purposes of 
machine maintenance, the entire plant 
is divided into four areas, each area be- 
ing assigned to a subforeman and a num- 
ber of repairmen. The article not only 
tells about the duties of the subforeman 
and the repairmen but also describes the 
routine of performing a machine repair, 
the method of job follow-ups, and the 
rotating system that helps to overcome 
the problem of having insufficient re- 
pairmen who are qualified to repair 
more than one or two types of machines. 
Aero Digest, January 15, 1945, pages 
108, 212, 1 illus. 

Accurate Heat Treatment Speeded 
by Push-Button Control. James F. 
Carland and P. R. Watson. A de- 
scription of the special equipment in- 
stalled at the Curtiss-Wright Corpora- 
tion’s St. Louis Plant for the heat- 
treating of aluminum-alloy sheets. In 
order to obtain quantity production of 
aluminum-alloy parts, uniformly heat- 
treated to exacting specifications, and 
to save time, material, and man power 
in the process, special features were in- 
corporated in the equipment. These 
are described. Aviation, January, 1945, 
pages 145, 146, 243-245, 6 illus. 

Testing Equipment and Factors 
Affecting Torque Wrenches. J. Joyce. 


Different methods of testing the accur- | 


acy of torque wrenches are analyzed and 
discussed. Consideration is given to 
the dead-weight and meter methods. 
Tables give suggested torque values for 
tubing fittings and for bolts, nuts, studs, 
and cap screws. Air Tech, February, 
1945, pages 38, 39, 66, Sillus. 

Heat Treatment. The Priest 
multiple-pass regenerative type of gas 
furnace used for heat-treatment opera- 
tions on the Gipsyqueen crankshaft is 
described. Designed for hardening, 
normalizing, tempering, and annealing, 
the furnace has a corresponding tem- 
perature variation ranging from 500° to 
1,000°C. Aircraft Production, January, 
1945, page 31. 

Consolidated Vultee Can Weigh 
250-Ton Aircraft. Theron A. Yager. 
This is a description of an airplane scale 
with a capacity of 250 tons, built for 
the Consolidated Vultee Aircraft Cor- 
poration by the Howe Scale Company. 
It is of the knife-edge type and is stated 
to be so accurate that a B-24 bomber can 
be weighed with an accuracy of !/,th of 
1 per cent in a fraction of the time for- 
merly required for the operation. The 
scale is designed so that it is possible to 
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The Boeing C-97 carries its own ramp to permit loading and unloading at any airfield 


irrespective of facilities or equipment. 
hoisted into the fuselage. 


determine a plane’s center of gravity 
either horizontally, vertically, or later- 
ally, and it is so constructed that planes 
of any length can be weighed on it with 
equal ease and speed. Weight Engineer- 
ing, Winter, 1944, pages 39-42, 5 illus. 


Training 


Basic Flying Instruction. ‘Dae- 
dalus.”’ Based on his experience as a 
flying instructor, the writer discusses 
the training of pilots for the Royal Air 
Force and the qualifications that the 
instructor must have. Consideration is 
given to psychologic aspects of the sub- 
ject. Aeronautics, January, 1945, page 
50-52, 1 illus. 

The Twin-Engine Simulator. Ewart 
Young. This article deals with a 
trainer similar to the Link trainer but 
which simulates flying conditions in an 
aircraft having two engines instead of 
one. In addition to data about the con- 
struction and operation of the device, 
the article contains information about 
its inventor, the company that manu- 
factures it, and the men who head the 
company. Canadian Aviation, January, 
1945, pages 78, 79, 3 illus. 

Heat Treating Aluminum Alloy. 
David Aston. This article describes the 
program of instruction developed by the 
Boeing Aircraft Company for teaching 
workers the fundamentals and technique 
of heat-treating aluminum alloys. The 
writer explains how procedures are 
broken down into step-by-step opera- 
tions to enable the learners to grasp the 


The ramp of the huge plane is shown above being 


numerous points of the process. Various 
heat-treating operations are illustrated 
and described. Industrial Aviation, 
ipa 1945, pages 49, 50, 52, 94, 5 il- 
us. 

Flight and the Right Mental Atti- 
tude. John R. Hoyt. Flight instruc- 
tors are advised how to help students in 
their mental approach toward the prob- 
lems involved in learning to become 
pilots. Four basicrules for the instructor 
to impress upon the student to aid him in 
overcoming the tenseness usually at- 
tendant upon novice flying are dis- 
cussed. Flying, February, 1945, pages 
49, 118, 120, 122, 1 illus. 

Reflex Action. E. C. Bailly. 
Stressing the importance of instine- 
tively correct action, without thought, 
on the part of the pilot, the writer dis- 
cusses how the flight instructor may 
help his students to achieve this almost 
automatic ability to do the right thing 
in piloting a plane. Air Facts, Febru- 
ary, 1945, pages 15-20. 

Empire’s Largest’ Bombing Base. 
Don Mason. Some brief notes about 
the facilities and training activities of 
Boundary Bay aircraft base, located 
near Vancouver, B.C. Canadian Avia- 
tion, January, 1945, page 66, 2 illus. 

Quality Control. Part 1. H. 
Howell. The first of two articles giving 
an account of how a new point of view 
of quality-control principles was applied 
for the training of machine operators 
and setters. It involves the interpre- 
tation of dimensional quality not by 
means of the accuracy of an individual 
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Flight 


The C-97 Boeing cargo plane that crossed 
the continent in six hours forecasts a new 
kind of air travel. For this plane will be 
known as the “Boeing Stratocruiser” in a 
commercial postwar model, flying its faster, 
smoother course in the sub-stratosphere. 
Pressurized cabins make such flight possi- : 
ble—AiResearch’s job has been to porno = 
the cabin-pressure controls. 


First, “weather” had to be created: air conditions Next, countless hours in the “Stratolab”—the giant 
in all parts of the globe and thousands of feet vacuum chamber built for research on high-alti- 
above it were manufactured to order. Then, in tude flying. Here, in pressures as low as those 
temperatures as low as minus 90° F, the reactions found at 65,000 feet above sea level, the problems 
of crew and equipment could be studied through of comfort-protecting airplane cabins dur. 
each step of engineering the controls. ing substratosphere flight were solved. 


Yes, there’s a new kind of air travel coming! And AiResearch is helping to 
create it now with research, engineering and precision manufacture. AiResearch 
Manufacturing Company, Los Angeles and Phoenix. 


“Where Controlled Air Does the Job” Automatic Al IF AL 


Exit Flap Control Systems * Temperature Control DIVISION OF 
Systems Engine Air Intercooling Systems Cabin ETT 
Pressure Regulating Systems * Supercharger After- THE GARR ; CORPORATION 


cooling Systems * Engine Oil Cooling Systems 
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part but in terms of the ability of the 
processes to sustain production of the 
parts in quantity. The article explains 
the training technique, particularizes 
the routine followed, indicates how 
“process consciousness”’ is developed, 
and analyzes in detail the advantageous 
results of the scheme. Aircraft Produc- 
tion, January, 1945, pages 33-36, 6 
illus. 


Weight Control 


Why Worry About Weight. Paul 
A. Piper. A brief discussion in which 
the writer describes the fundamental na- 
ture of weight in aircraft design and 
operation. Weight Engineering, Winter, 
1944, pages 43, 44, 49, 2 illus. 

Standardization of Weight Control 
Procedure by the Airlines. H. U. 
Gangelhoff. A summary is given of the 
system of weight and balance control 
applied by Northwest Airlines, Inc., 
to Douglas DC-3 aircraft in commercial 
operation. The discussion is confined 
to problems common to all air carriers, 
with emphasis on general routines such 
as the actual weighing of aircraft, meth- 
ods of recording weight variations, 
keeping charts and graphs to control 
weight accumulation, and procedure 
with respect to the loading system em- 
ployed. 

Because of a lack of uniformity 
in terminology, the writer suggests 
that the definitions and terminology 
used in the article be considered as a 
basis for standardization. A descrip- 
tion follows of the standard procedure 
used in weighing an airplane and the 
routine involved in making any repairs, 
alterations, and modifications. The 
records include passenger-service equip- 
ment, food supplies, and.seasonal varia- 
tions in operating weight, as well as 
structural weights, pay load, and other 
factors. 

Information is given about methods 
of stowing cargo, the devices employed 
to facilitate the computation of loads 
and weights, and other mechanical 
aids for the weight-control depart- 
ment. Loading charts other 
record forms are reproduced. Aero Di- 
gest, January 1, 1945, pages 108-110, 
233, 234, 2 illus. . 


Welding 


Cleaning of Magnesium Welds. 
Norman H. Simpson and Kenneth E. 
Doreas. As developed by the Consoli- 
dated Vultee Aircraft Corporation, a 
method of chemically cleaning magne- 
sium alloys with caustic soda and chro- 
mic acid before spot welding is detailed. 
A specially designed instrument for de- 
termining the surface resistance created 
by this cleansing method is described. 
Tables show the surface resistance lim- 
its at which spot welds can be obtained 
with metals cleaned and tested in the 
discussed manner; the time limits 
within which reoxidation occurs, as com- 
pared with such time limits when using 
wire-brushing methods; and the shear 
strength of spot-welded metals that have 
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Unusually shaped electrode used for 
welding a compound curved part at the 
Ryan Aeronautical Company. The holder, 
which was made by Ryan, is composed of 
heat-treated steel inlaid with a copper bar. 


been chemically cleaned as compared 
with those that have been wire- 
brushed. 

Modifications in the cleaning process 
are noted if the magnesium alloy has 
been hot-formed. Aero Digest, Janu- 
ary 15, 1945, pages 107, 212, 2 illus. 

Factors Involved in Spotwelding 
Technique. Wm. J. Van den Akker 
and Frederick D. Dever. Spot-welding 
methods and equipment required to 
meet Army-Navy specifications are de- 
scribed. It is noted that spot welding, 
while an accepted method of fabrica- 
tion, must be carefully controlled. ‘In- 
dustrial Aviation, January, 1945, pages 
66-69, 96, 97, 7 illus. 

Flash Welding. H. J. Malee. 
This is an account of the quality-control 
procedures and checks that are em- 
ployed by the Douglas Aircraft Com- 
pany,Inc., to ensure maximum efficiency 
of flash-welded components. Noting the 
inherent characteristics of the flash- 
welding process which aid in produc- 
ing a high-quality product, the writer 
details the precautionary measures for 
flash-weld quality control which are ap- 
plied during three phases of production: 
before fabrication, during fabrication, 
and in inspection. Western Flying, 
January, 1945, pages 42, 438, 92, 4 
illus. 

The Spot Welding of Light Alloys 
by a Roller Spot-Weld Machine. A 
roller spot-weld machine (recently de- 
veloped by Metropolitan-Vickers Elec- 
trical Company, Ltd.) for the spot 
welding of light alloys used in aircraft 
is briefly described. The machine gives 
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speeds up to 144 spot welds per min. 
It differs from the ordinary type of spot 
welder in that the work is passed 
through two large-diameter rollers, 
through the medium of which the re- 
quired pressure and welding current are 
applied. Sheet Metal Industries, Janu- 
ary, 1945, pages 146, 150, 2 illus. 

Flash Welding SAE 4130 Steel 
Tubing. Walter Pestrak and W. W. 
Ackerman. Practical considerations 
relating to the flash welding of SAE 4130 
steel tubing are presented. The advan- 
tages of the flash-welded joint over the 
fusion-welded joint are listed. Sections 
of the article deal with design consider- 
ations, the welding setup, upset pres- 
sure, die opening, and the inspection of 
flash welds. Typical aircraft parts 
formed by the flash welding of SAE 4130 
steel are illustrated. Flash welders for 
welding this material are also shown. 
The Iron Age, January 25, 1945, pages 
46-49, 5 illus. 

Survey of Chemical Cleaning Prac- 
tices for Spot Welding Aluminum 
Alloys. F. M. Morris. A report is 
made of a survey in which question- 
naires were sent to 30 aircraft companies 
to obtain information about the clean- 
ing methods and chemicals used for spot 
welding Alclad 24ST aluminum alloy. 
The results of the survey are summa- 
rized under headings discussing pre- 
cleaning of soiled parts, chemical oxide 
removers, tank equipment and temper- 
ature controls, solution strength, dip- 
ping procedures, and production spot- 
welding results. A typical cleaning pro- 
cedure for Alclad is outlined in the sum- 
mary of conclusions. Tables give fig- 
ures comparing various cleaning solu- 
tions and the numbers of welds obtained 
between cleaning operations. The Weld- 
ing Journal, January, 1945, pages 61-s— 
64-s. 


Miscellaneous 


The British Aircraft Industry. Most 
of the articles in the December issue 
of Commercial Aviation are devoted to 
telling the story of the British aircraft 
industry. They are concerned with the 
history, methods, progress, achieve- 
ments, and products of British aircraft 
production. Engines, accessories, and 
materials, as well as airplanes, are con- 
sidered. 

In addition to several general arti- 
cles, there are specific ones dealing 
with Rolls-Royce ‘‘Merlin” engines; 
the Bristol Freighter; the Bristol 
Company; Bristol engines; Blackburn 
Aircraft Company, Ltd.; the Fairey 
Swordfish; ‘“Jabroc” densified lami- 
nated wood; planes manufactured by 
Westland Aircraft, Ltd.; and the Fairey 
Aviation Company Ltd. Other articles 
pertain to universal ball joints produced 
by the Mollart Engineering Company, 
Ltd.; the Chobert System of riveting; 
the electrical and ignition equipment 
manufactured by Rotax Ltd.; Miles 
Aircraft Ltd.; the Handley Page 
Hermes; Rotol Ltd.; and the air fil- 
ters produced by Vokes Ltd. Com- 
mercial Aviation, December, 1944. 
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A MODERN SYLLOGISM 


And that is the raison d’étre of the Laboratories. 
For the Bell Telephone System, the Laboratories 
carry on research studies in all the sciences and 
development work in all the engineering arts that 
relate to electrical communication. 


For the Western Electric Company, the manufac- 
turing unit of the System, the Laboratories develop 


equipment, prepare specifications for its construc- 
tion, and engage in various engineering activities. 


For the Armed Forces of the United States, under 
contracts of the Western Electric, the Laboratories 
have undertaken more than a thousand develop- 


ment projects — many with spectacular effect upon 
our enemies. 


BELL TELEPHONE LABORATORIES explore and invent, devise and perfect for our Armed 
Forces at war and for continued improvements and economies in telephone service. 
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Army Air Forces 


CG-15A Glider Accommodates 16 
Men. The CG-15A glider, now being 
built by the Waco Aircraft Company, 
bears a resemblance to the CG-4A but 
differs in having a strongly reinforced 
nose section, clipped wings, and a 
landing gear with improved shock- 
absorbing characteristics. 

These changes, proposed by the 
Engineering Division of the Air Tech- 
nical Service Command at Wright 
Field, increase the useful load of the 
glider 500 lbs. over that of the CG-4A, 
increase the towing speed from 150 to 
180 m.p.h., and provide better pro- 
tection for the glider crew. 

An externally braced high-wing 
glider with fuselage of steel tubing, 
the CG-15A has a framework covered 
with cotton fabric and wings and tail 
surfaces of wood. It has a wing 
spread of 62 ft. 21/2in. and an overall 
length of 48 ft. 97/sin. 

Large enough to accommodate 16 
men, including the pilot and copilot, 
the glider can carry an alternate 
4,000-Ib. load of rolling mechanized 
equipment. Heavy or bulky equip- 
ment is loaded through the nose, 
which opens to receive the freight. 

Reduction of the power required to 
tow the glider at speeds exceeding 100 
m.p.h. was accomplished by clipping 
20 ft. from the wing span of the older 
glider, making the CG-15A more 
suitable for towing by fighter planes. 
Flaps were added to counteract the 
effect of the shortened wings on the 
stalling speed. Air Technical Service 
Command. 

Almost Too Simple. Edward T. 
Wallace. As reported by an Army 
“erew chief,” this is a description of 
procedures and equipment employed 
for the servicing of jet-propelled 
planes. Emphasis is placed upon the 
fact that the jet plane, exemplified by 
the XP-59A, requires simpler rou- 
tines, less equipment, and less time 
for its servicing than a conventional 
aircraft. Air Force, January, 1945. 

“Walk-Around” Oxygen Unit for 
Submerged Fliers. The ‘‘walk- 
around” assembly, a portable oxygen- 
supplying apparatus for use at the 
high altitudes at which modern bomb- 
ers fly may also be used to save lives 
under water. 

This application was undertaken as 
result of reported drownings of men 
inside ‘ditched’? bombers. Many of 
these men, uninjured when their 
planes crashed, apparently had lost 


Government 
Publications 


their lives because they were unable to 
breathe while trying to escape. In 
addition to supplying oxygen for 
breathing, the cylinder of the walk- 
around assembly proved buoyant 
enough to keep a man afloat. 

The device was tested in the experi- 
mental diving unit at the U.S. Navy 
Yard in Washington. It was found 
that the equipment functioned just 
as well at a depth of 50 ft. as it did at 
9 ft., but for a shorter time, with the 
durations at various depths dependent 
upon water pressure, as well as upon 
the pressure of oxygen in the cylinder. 
Approximate durations obtained dur- 
ing tests were 6 min. at a depth of 10 
ft., 5 min. at 20 and 25 ft., and 31/2 
min. at 50 ft. With final tests com- 
pleted, the Aero-Medical Laboratory 
will recommend training for air crews 
in the use of the standard portable 
oxygen-walk-around assembly in un- 
der-water ditching. 

The equipment consists specifically 
of what the A.A.F. designates the 
Type A-13 regulator and Type D-2 or 
A-4 cylinder used with the A-14 or 
demand-type face mask. The appa- 
ratus functions normally under water 
when the regulator is maintained at 
the same water level as the face mask. 


Instructions direct the men to don 
their portable oxygen equipment im- 
mediately after bracing themselves in 
ditching position for the impending 
impact. The apparatus is worn with 
one arm and head through the loop of 
a sling. Attached to the sling are 
two straps to be tied around the waist. 
The oxygen regulator is placed in 
front of the wearer, while the supply 
cylinder rests in the left armpit. To 
conserve oxygen, the men are in- 
structed to connect the tube of the 
face mask to the regulator just prior 
to hitting the water. 


Because of the buoyancy of the 
cylinder, the men are warned to hold 
securely to a strong structural part of 
the plane to prevent their being tossed 
violently against any protruding ob- 
ject when the water rushes in. Al- 
though the oxygen cylinder has suffi- 
cient buoyancy to keep an individual 
afloat, it is stated that its use would 
not eliminate the necessity for wearing 
life vests. Provided serious physical 
injury is not inflicted upon a flier 
when his plane ditches, the oxygen 
equipment, properly used, greatly in- 
creases his chances of making his way 
to an escape hatch. Air Technical 
Service Command. 
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Plastic Fuselage. An improved 
version of a plastic fuselage has been 
built by engineers of the Air Technical 
Service Command. Plies of glass 
cloth impregnated with a resin were 
laid over a mold, building the lami- 
nated sheets to size, thickness, and 
shape desired. Transferred to an- 
other mold, the assembly was covered 
with a blanket and sealed. A vacuum 
pump and atmospheric pressure did 
the job formerly accomplished by 
high-pressure autoclaves. Three 
hours in an oven cured the plastic. 
Inside the inner and outer layers of 
plastic is a balsa wood core, forming a 
sandwich type of construction. Such 
construction lent itself to fuselage 
building because its inherent rigidity 
permitted elimination of all stringers 
and the majority of bulkheads. 

Laboratory methods, offered by the 
A.T.S.C. as a basis for factory produc- 
tion, are not directly applicable, but 
the basic simplicity of operation, its 
adaptability to a continuous process, 
and the minimum of man-hours in- 
volved seem to offer great advantages 
to commercial fabricators. Air Tech- 
nical Service Command. 


Our Air-Ground Trouble Shooters. 
Mark Murphy. This article explains 
how the functions of Air Support 
Party officers facilitate the coordi- 
nated action of air and ground forces. 
These A.A.F. pilots or observers, as- 
signed to each division and combat 
command of the ground forces, are in 
constant communication with the air 
groups. Their job is to see that the 
Air Force gives the ground troops all 
the help it can and that ground com- 
manders understand the problems of 
air warfare. Air Force, January, 
1945. 


Civil Aeronautics 
Administration 


Advisory Committee on Private 
Flying. The creation of an Advisory 
Committee on Non-Scheduled Flying, 
representing the aviation industry 
and the private flier, is planned to 
assist the Civil Aeronautics Adminis- 
tration in developing increased post- 
war private flying. 

T. P. Wright, Administrator, has 
asked the industry and flying groups 
to nominate their choices for the com- 
mittee, and its personnel will be an- 
nounced within a few weeks. The 
Advisory Committee, consisting of 
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The Free Enterprise System isthe 
Salvation of American Business 


New Boeing double-decker air- 


liners—with passenger lists num- 


bering above 100, will be in service 
at war's end...spanning conti- 
nents and seas at speeds close to 
400 m.p.h. Safeguarding such 
flights will be Barco products— 


Flexible Joints, protecting vital 
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fluid-conveying pipes from vibra- 
tion and shock, providing flexi- 
bility to brake mechanism and 
hydraulic lines. The safety value 
and low maintenance of Barco 
products proved on the B-29 
Superfortress led to their choice 
for the Stratocruiser. 


Write us about our 3,000-pound pressure Swivel 
Joint for aircraft cylinders and other applications. 


FLEXIBLE JOINTS 


Manufacturing Company, Not Inc., Aircraft Products 
Division, 1826 Winwemac Avenue, Chicago 40, Illinois \ 
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twelve members, will consider matters 
pertaining to the whole field of flying 
outside that of scheduled transport 
activities, with certain Federal avia- 
tion officials participating. These in- 
elude John H. Geisse, the new Assist- 
ant to the Administrator for the De- 
velopment of Personal Flying; Fred 
Lanter, Director of C.A.A. Safety 
Regulation; Jesse W. Lankford, 
Director, Safety Bureau, Civil Aero- 
nautics Board; and W. L. Jack Nel- 
son, of the C.A.A., as Executive 
Secretary. 

Seven members of the committee 
will be leaders in private-flying activi- 
ties, one from each of the seven re- 
gions of the C.A.A., thus giving ade- 
quate geographic coverage. The re- 
maining five will represent the air- 
craft manufacturers, the air lines, the 
aviation consumers, fixed-base oper- 
ators, and State aviation officials. 


Nominees for each of these repre- 
sentatives have been asked from the 
groups concerned. The Advisory 
Committee will meet at least once 
each quarter. Terms of service will 
be staggered but of reasonably short 
duration so that fresh ideas can be 
presented frequently for considera- 
tion. 

The committee will advise the Ad- 
ministrator on matters within its 
province, just as similar advisory 
committees from industry now work 
with the O.P.A., the Petroleum Ad- 
ministration for War, the W.P.B., and 
other Federal agencies. The Ad- 
ministrator will be guided by this 
advice in determining policies. 


Transport Category Requirements. 
The basic purpose of this manual is 
to identify all of the Civil Air Regula- 
tions that apply specifically to the 
transport category and therefore dis- 
tinguish it from all other categories. 
An effort is made to interpret these 
regulations by (1) explaining the pur- 
poses intended to be accomplished by 
each; (2) explaining the significance 
of certain detailed provisions of these 
regulations where these are not clearly 
inferable from the text of the regula- 
tion itself; (3) indicating means by 
which compliance may be shown; (4) 
suggesting or referring to forms in 
which data showing or implementing 
compliance may be presented. 

The identification is accomplished 
by means of the table of contents, 
which contains a list, by C.A.R. See- 
tion Number and Subject, of these 
regulations. A brief introduction pre- 
sents the background and history of 
the development of the category and 
discusses certain general features of 
the nature of the regulations govern- 
ing it and the procedure necessary to 
show compliance with these. This is 
followed by a detailed discussion of 
sach of the sections identified in the 
table of contents. Insofar as is prac- 
ticable, each of these ‘sections is 
treated under each of the foregoing 
four elements and, wherever possible, 
inthat order. Civil Aeronautics Man- 
ual 04-T. 


Statistical Handbook of Civil Avia- 
tion. A loose-leaf handbook contain- 
ing 86 pages has been prepared to 
make available for immediate refer- 
ence all official data concerning the 
development of civil aviation in the 
United States. In statistical form, 
it gives the history of civil aviation 
from 1926 to 1948. It contains sec- 
tions outlining the services and func- 
tions of the Civil Aeronautics Ad- 
ministration and tables and charts 
giving figures about airports, air 
carriers, private flying, aircraft and 
airmen, civil production, and records 
of American aeronautical accomplish- 
ments. Information and _ Statistics 
Service, Washington, D.C., October 
15, 1944, 


The C.A.A. A pamphlet of 20 
pages contains a brief statement of the 
present activities of the Civil Aero- 
nautics Administration and indicates 
the functions of that agency in avia- 
tion in the future. The principal 
work of the Administration is outlined 
under sections referring to the Federal 
Airways, Safety Regulation Service, 
Airports Service, Foreign Operations, 
Aviation Training Service, Informa- 
tion and Statistics, Administrative 
and Legal Divisions, and the Wash- 
ington National Airport. A chart 
shows the organization of the different 
sections of the agency, and a map of 
the United States outlines the boun- 
daries of the nine regions into which 
the territory is divided. Information 
and Statistics Service, Washington, 
DS. 


Unconventional Power Plant Ar- 
rangements for Multi-Engine Air- 
craft. There has recently been evi- 
dence of considerable interest on the 
part of the aeronautical industry as to 
whether the Civil Aeronautics Ad- 
ministration would consider various 
arrangements of engines, drive shafts, 
remote gear boxes, and propellers as 
the equivalent of conventional multi- 
engined installations in which indi- 
vidual engine and propeller units are 
installed in separate nacelles. Since 
this subject has a direct bearing on the 
fundamental layout and the original 
conception of aircraft designs, this 
bulletin discusses various features of 
unconventional power-plant arrange- 
ments in order to point out those that 
are, and those that are not, considered 
acceptable. 

Brief descriptions are given of five 
arrangements that, it is felt, will in- 
clude the majority of combinations of 
engines, drives, gear boxes, and pro- 
pellers, accompanied by sketches. 

Conditions governing endurance 
tests and flight tests of the arrange- 
ments outlined are included, together 
with general instructions and recom- 
mendations for making installations 
incorporating these variations from 
so-called conventional installations. 
Safety Regulation Release No. 169, 
December, 1944, 


ANC-18 Design of Wood Aircraft 
Structures. This publication has 
been prepared by the Forest Products 


Laboratory under the direction of the 
Army-Naval-Civil Technical Subcom- 
mittee on Wood Aircraft Structures 
for use in the design of both military 
and commercial aircraft. The chair- 
man of the subcommittee is a member 
of the Civil Aeronautics Administra- 
tion. | 

Methods and procedures other 
than those outlined in the bulletin are, 
of course, acceptable in the design of 
civil aircraft if properly substantiated. 
This bulletin is a revision of the ANC 
Handl ook on the Design of Wood Air- 
craft Structures. Safety Regulation 
Release No. 170, December, 1944. 
For sale by the Superintendent 
of Documents, Washington, D.C., 
$0.75. 


Civil Aeronautics Board 


Overseas Air Service Patterns. 
Detailed reports give the results of 
surveys of overseas passenger and 
mail traffic, prepared for the purpose 
of establishing bases upon which to 
appraise the probable volume, disper- 
sion, and seasonality of potential pas- 
senger and mail traffic by air and to 
determine the scope of service ade- 
quate to the development of such 
potential traffic. The reports contain 
exhaustive analyses, tabulated figures, 
and charts of past traffic, compiled to 
show the density and direction of flow, 
origin, destination, and many other 
factors. 

Maps show present and projected 
sea and air routes. Separate vol- 
umes refer to transatlantic, trans- 
pacific, transcaribbean, and offshore- 
island areas. Research and Analysis 
Division, Washington, D.C. 


Department of Labor 


Employment Opportunities in Char- 
acteristic Industrial Occupations of 
Women. Thisreport is one of a series 
of inquiries conducted by the Women’s 
Bureau in an investigation of the 
types of jobs likely to present future 
employment opportunities for women. 
It directs attention to certain indus- 
trial occupations in which women 
have demonstrated marked success 
and which may be expected to con- 
tinue to afford such opportuni- 
ties. 


Part I, referring to the occupations 
studied, includes a section on assem- 
bly work in aircraft-manufacturing 
plants, and Part II, outlining probable 
future opportunities, contains esti- 
mates of postwar work for women in 
aircraft construction and commercial 
aviation. Bulletin of the Women’s 
Bureau, No. 201. For sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.10. 


Department of State 


Private International Air Law. 
Stephen Latchford. A review is given 
of the activities of the Comité Inter- 
national Technique d’Experts Juridi- 
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HEAT TRANSFER 
SPECIALISTS 


TO THE AVIATION INDUSTRY 


%, 


Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came... developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 


YOUNG 


HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Radiators @ Intercoolers @ Heat Exchangers 
Engine Jacket Water Coolers Unit Heaters Convectors Condensers @ Evaporators @ Air 
Conditioning Units @ Heating and Cooling Coils @ Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept. 475-€, Racine, Wis.; U. 8. A. 


Distributors: Pacific Airmotive, Burbank, Cal.; Aircraft Steel and Supply Co., Wichita, Kansas 


| ques Aériens, beginning in 1925. The 
| organization’s title is usually trans- 
lated as the International Tec} nical 
Committee of Aerial Legal Experts 
and is referred to as CITEJA. The 
article describes the participation of 
the United States in the work of the 
committee. It also gives brief sum- 
maries of the conventions developed 
and suggested by the committee in 
connection with the establishment of 
international laws and agreements 
governing the operation of aircraft in 
international traffic. Current proj- 
ects of the committee are listed under 
14 headings. Resolutions concerning 
the CITEJA, adopted at the recent 
International Conference on Civil 
Aviation at Chicago, are quoted in 
full. The Department of State Bulle- 
tin, January 7, 1945. 

War Documents is a compilation of 
selected state documents of the Goy- 
ernment of the United States. It in- 
cludes joint declarations of the United 
| States and other United Nations, 
resolutions of the Senate and House of 
Representatives, reports of certain 
international conferences, an address 
by the Secretary of State on foreign 
| policy, and a statement by the Presi- 

dent concerning a postwar security 

organization program. lication 

No. 2162. For sale by the Super- 
| intendent of Documents, Washington, 

D.C., $0.10. 


Executive Office of the President 


Final Report on Congested Produc- 
tion Areas. The final report of a 
committee created by an Executive 
Order of the President in April, 1943, 
is divided into sections containing the 
narrative report, charts showing prog- 

| ress in providing facilities to relieve 

congestion, and flow charts showing 

the movements of migratory war 

workers. It gives a brief account of 

| the work done by the committee in 
cooperation with other agencies in 
solving the problems arising from con- 
gestion in war-production centers. 
President’s Committee for Congested 
Production Areas, Washington, D.C., 
December, 1944. 


Federal Works Agency 


Principles of Highway Construction 
as Applied to Airports, Flight Strips 
and Other Landing Areas for Aircraft. 
The purpose of this publication is to 
make available to the engineer in- 
formation about highway construction 
which will be useful in the building of 
airports. General features of loca- 
tion affecting grading, drainage, and 
surfacing are discussed. Methods of 
design and construction of earthwork, 
drainage structures, and pavements 
are described in sufficient detail to 
make possible the use of the publica- 
| tion as a manual or a guide for those 
| responsible. for the design and con- 
| struction of airports. Public Roads 
| Administration, Washington, D.C., 
| June, 1943. For sale by the Super- 
| intendent of Documents, Washington, 
| D.C., $1.00. 
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Navy Department 


International Law Documents 1942. 
The annual publication of the Naval 
War College on international law was 
prepared in collaboration with Payson 
Sibley Wild, Jr., Professor of Inter- 
national Law at Harvard University 
and Associate for International Law 
at the Naval War College. It con- 
tains official documents of the United 
States Government bearing upon the 
conduct of the war and related matters 
which are subjects of discussion in 
Naval War College classes. Certain 
of the documents have not appeared 
in any other collection and are not 
otherwise readily available to naval 
officers. 

The documents relate to a wide 
range of subjects with which naval 
officers may be required to deal. 
Among those having an aeronautical 
relationship is the reply to French 
protests on bombings, and a state- 
ment by the President and the United 
States communication to the Japanese 
Government concerning the _ treat- 
ment of captured American airmen. 
Naval War College, Newport, R.1. 
For sale by the Superintendent of 
Documents, Washington, D.C., $0.75. 

What Are Aeronautical Allowance 
Lists? Allowance Lists are lists of 
equipment and material necessary to 
outfit and maintain units of the 
Navy’s aeronautical organization. 
The principal function of these pub- 
lications is to show what is required 
by an activity so that responsible per- 
sonnel will take action to get the ma- 
terial to the right place at the right 
time. 

This four-page folder gives informa- 
tion about the Aeronautical Allowance 
Lists and Tables of Basic Allowances. 
It tells to what the various sections 
apply, what divisions issue them, and 
how to understand them. 

Certain Bureau of Aeronautics Al- 
lowance Lists are issued as individual 
publications, while others appear as a 
series of publications, each one apply- 
ing to a specific model of equipment or 
type of activity. The current sec- 
tions are as follows: Section A, 
standard aeronautical material; Sec- 
tion B, aircraft models; Section C, 
engine spare parts; Section D, cata- 
pult spares and accessories; Sections 
E and F, arresting gear and barrier 
spares; Section G, shop equipment; 
Section J, spotting models, take-off 
curves, etc.; Section K, publications 
and forms; Section L, aerological ma- 
terial; Section P, photographic equip- 
ment; Section R, airborne radio and 
radar material; Section 8, athletic 
equipment; Section T, special de- 
vices; Section V, aviation-training 
films. NAVAER 00-350506, No- 
vember, 1944, issued by authority of 
the Deputy Chief of Naval Operations 
(Air) and the Chief of the Bureau of 
Aeronautics, Washington, D.C. 

Target Japan and Pacific Fire- 
power. Two new Navy films have 
been made available for showing to 
war workers in plants and to labor 


unions by the Navy’s Industrial In- 
centive Division. 

Target Japan, a 12-min. motion 
picture, portrays developments in the 
Pacific from the attack on Pearl Har- 
bor through the step-by-step cracking 
of Japan’s outer defenses. The film 
emphasizes the role of the new tac- 
tical development in naval warfare— 
the task force built around the air- 
craft carrier—and highlights such 
new battle features as the rocket pro- 
jectile and jet propulsion take-offs for 
planes. Giving action views of am- 
phibious operations against the well- 
defended island of Saipan, the picture 
shows the “softening-up” job by big 
naval guns and air-borne power, as 
well as Coast Guard and Marine par- 
ticipation, which ended in the island’s 
capture. The picture was produced 
by the Navy in cooperation with the 
March of Time and is available in 
both 16-mm. and 35-mm. size. 

Pacific Firepower (11 min., avail- 
able only in 16 mm.) features the part 
played by aircraft in the conquest of 
the Marianas, portrays the engineer- 
ing feat involved in’ the construction 
of the Saipan airstrip which brought 
Tokyo within easy bombing range, 
and describes the Navy’s carrier- 
based Helldivers. Included in the 
film are scenes of Japanese activities 
on the enemy’s home front. 

War plants and labor groups desir- 
ing to exhibit the new battle films may 
obtain them through their nearest 
depository of Navy incentive film. A 
nominal rental charge is made for each 
film. Jndustrial Incentive Division. 


Office of War Mobilization and 


Reconversion 


Problems of Mobilization and Re- 
conversion: First Report. The first 
report of the Director of War Mobili- 
zation and Reconversion is made as 
of January 1, 1945. It contains 58 
pages of text and charts reviewing the 
nation’s accomplishments in war pro- 
duction and related activities. The 
principal sections are titled Mobiliza- 
tion and Reconversion to Date; 
Economic Stabilization; Manpower; 
Agriculture; Foreign Economic Oper- 
ations; Transportation; Shipping; 
Housing; Industrial Facilities; Sur- 
plus Property; Contract Termina- 
tion; Tax Relief. One of the charts 
shows the total production of airplanes 
in billions of dollars for 1942, 1943, and 
1944, and the division of these figures 
into groups representing bombers, 
fighters, transport and communica- 
tion craft, and trainers. 


State of Michigan 


Memorial Airports is a booklet of 12 
pages outlining the desirability of an 
airport as a means of honoring and 
perpetuating the memory of those 
who have served the community, 
state, and nation in the armed forces. 
It contains descriptions of several 
typical memorial airports in Michigan 


and a list of such airports now in 
operation in the state. Michigan 
Board of Aeronautics, Lansing, Mich., 
December, 1944. 


War Department 


Air Navigation Tables. This com- 
pilation includes, among others, tables 
of natural trigonometric functions, 
common logarithms of numbers, merid- 
ional parts or increased latitudes, 
and altitude pressure. Other tables 
are used for conversion of time figures, 
thermometer scales, radio bearings, 
and conversion tables for metric and 
English linear measure. An appendix 
contains forms for line-of-position and 
great-circle computations and factors 
for ground speed by timing. War 
Department Technical Manual, TM 
1-208, August, 1944. For sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.25. 


Aircraft Propellers. The first sec- 
tion of this technical manual contains 
a general discussion of propellers, be- 
ginning with an explanation of the 
fundamentals, the propeller airfoil, 
types of propellers, advantages and 
principles of controllable-pitch pro- 
pellers, mediums of blade-angle con- 
trol, stresses and vibration, and serv- 
ice uses of propellers. The other 
sections give detailed descriptions and 
instructions for installation, removal, 
inspection, and maintenance of differ- 
ent types of Hamilton Standard, 
Aeroproducts, and Curtiss Electric 
propellers. General maintenance and 
repairs, propeller protractors, and 
anti-icing equipment are described in 
the concluding sections. The manual 
is extensively illustrated by drawings 
and photographs. War Department 
Technical Manual TM 1+412, Janu- 
ary, 1944. For sale by the Super- 
intendent of Documents, Washington, 
D.C., $0.35. 


Antiaircraft Machine Gun Trainer 
M9. This technical manual explains 
the principles of operation of the Anti- 
aircraft Machine Gun Trainer M9 and 
gives a detailed description of its 
parts and instructions for its opera- 
tion, care, and routine maintenance. 
The trainer is used for selecting and 
training gunners in the operation and 
care of the 0.50-cal. antiaircraft ma- 
chine gun and to give refresher train- 
ing to the experienced gunner so that 
his skill in making range adjustments 
may be maintained. Detailed instruc- 
tions for its installation, operation, and 
care are given. War Department Tech- 
nical Manual TM 9-221, June, 1948. 


Harmonization of Aircraft Fixed 
Guns and Sights. This manual is 
intended to serve as a handbook for 
the training of aircraft armorers and, 
subsequently, for field use by them. 
It relates to the harmonization of gun 
sights on aircraft and includes the 
basic fundamentals considered neces- 
sary for personnel to obtain a full 
understanding of the subject. It also 
aids them in the solution of common 
problems that arise both in peacetime 
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Meet our new co-pilot 


There’s no telling just how far science will take us in the 
next decade of progress in aviation. But there are some indi- 
cations as to the direction it is likely to take. 


For one thing, the ability of the petroleum industry to 
furnish commercial quantities of better than 100-octane gaso- 
line after the war automatically opens up opportunities to 
improve the performance and economy of post-war airplanes. 


You are already familiar with the tremendous advances 
made possible by the widespread use of 100-octane gas« line 
containing Ethyl fluid—particularly in military planes. How- 
ever, 100-octane is by no means the ceiling. Experimental fuels 


with antiknock ratings so high that they cannot be expressed 
by the octane scale are already in production. By blending 
these fuels with Ethyl fluid the petroleum industry will be able 
to offer super-octane aviation gasolines. 

The period immediately following the war may well become 
one of experimentation aimed at finding the most effective 
methods of utilizing these super fuels. 


ETHY1 


CHRYSLER BUILDING, NEW YORK CITY 
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training and military operations, not 
only in keeping equipment in proper 
condition but also in effectively using 
aircraft gun sights. It includes the 
fundamentals underlying the function- 
ing and use of aircraft gun sights; 
trajectory of projectiles; use of mil 
angles; detailed description of air- 
craft gun sights; harmonization of air- 
craft guns and sights; bore sighting; 
and standard types of fixed gun sights. 
War Department Technical Manual 
TM 1-495, August, 1944. For sale by 
the Superintendent of Documents, 
Washington, D.C., $0.10. 

Elementary Map and Aerial Photo- 
graph Reading. Elementary expla- 
nations and instructions for reading 
maps and using the compass and 
other means for finding direction are 
contained in this 116-page manual. 
From simple instructions for using 
maps on the ground, the text pro- 
gresses to an explanation of aerial 
photography and the use of photo- 
maps. War Department Field Man- 
ual FM21-25, August, 1944. For 
sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.20. 


War Manpower Commission 


Occupations Related to Occupa- 
tions in the Airframe Industry. Job 
Family Series No. 1-65 gives a list of 
occupations in the manufacture of air 
frames that are related to similar jobs 
in other industries. The occupations 
in this group are those involved in the 
design and construction of patterns 
and tools; the layout and fabrication 
of air-frame parts, both wood and 
metal; and the finishing, assembling, 
installation, and inspection of these 
parts, including the installation but 
not the fabrication of engines and 
accessories. 

The Job Family provides informa- 
tion that may be useful (1) in recruit- 
ing workers with related experience in 
other industries for work in the air- 
frame industry; (2) in upgrading and 
transferring workers within the air- 
frame industry; and (8) in placing 
workers disemployed from their usual 
occupations in air-frame manufacture. 
Division of Occupational Analysis and 
Manning Tables, June, 1944. For 
sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.20. 

Meeting the Manpower Problem. 
How the Beaver plant of the Curtiss- 
Wright Corporation was able to re- 
place, through a systematically organ- 
ized training program, the many hun- 
dreds of workers who joined the armed 
forces is explained in a 10-page bulle- 
tin. It is reported that approxi- 
mately 4,500 workers—both men and 
women—have been trained under 
this program. Most of these workers 
were completely inexperienced. In 
addition to shorter-term systems and 
job instructor training, the program 
has included long-range apprentice 
training to equip men for all-round 
skilled work. Bureau of Training, 
Apprentice-Training Service, Wash- 
ington, D.C. 


British Air Registration Board 


The Formation and Functions of the 
Air Registration Board is a 4-page 
leaflet that contains a brief history of 
the evolution of the Air Registration 
Board. It gives a summary of the 
functions of the Board and a list of the 
current officers and members. 


British Information Services 


Note on the Stresses in Airscrews 
During Engine Acceleration. L. F. 
Fox. The blade stresses that are 
likely to occur in a propellér blade 
under angular acceleration are con- 
sidered and compared with the stresses 
occurring under the steady running 
conditions assumed for routine stress- 
ing. It appears that for present rates 
of change of propeller speed the 
stresses during acceleration do not ex- 
ceed those corresponding to the condi- 
tion of static thrust and need not be 
considered in design calculations. 
Ministry of Aircraft Production, 
Aeronautical Research Committee R. 
& M. No. 1882, British Information 
Services, New York, $0.45. 

Rational Stressing Cases for Sym- 
metric Flight. P. B. Walker. This 
report puts on record some proposals 
advanced in 1938 for the rationaliza- 
tion of aircraft stressing cases. A 
method is introduced for the design of 
aircraft structures, and, in particular, 
wings, to withstand all reasonable con- 
ditions of symmetric flight. Flying 
limitations are described, and the 
corresponding general loading condi- 
tions are simply defined. Guidance 
is then given for the selection of a few 
master cases for full-strength investi- 
gation. Ministry of Aircraft Produc- 
tion, Aeronautical Research Com- 
mittee R. & M. No. 1918, British In- 
formation Services, New York, $0.60. 

Flying Bombs is a 21-page illus- 
trated pamphlet that gives descrip- 
tions of the damage and casualties in- 
flicted on England by German flying 
bombs and the measures taken for de- 
fense against them. The story begins 
with the discovery of a rocket-bomb 
launching site on the island of Peene- 
miinde in the Baltic in April, 1943, and 
traces the work of the Royal Air Force 
and the U.S. Army Air Forces in 
bombing such sites all along the coast 
of France. The defensive action 
taken by means of fighter airplanes, 
antiaircraft artillery, and balloons is 
also included. It describes the effects 
of the explosion of the bombs, gives 


figures showing the extent of the 
damage wrought, and includes. in- 
formation about the operation of the 
V-1 projectile. British Information 
Services, New York. 


(Continued from page 13) 


traffic control tower, and pilots will be 
governed only by a few basic landing 
and take-off rules. At landing areas 
where heavy traffic exists, airport 
traffic control facilities will have to be 
established to provide for the safe and 
efficient flow of traffic to and from such 
landing areas. 

In heavily populated areas, the prob- 
lem of multiple airports will be intro- 
duced. To avoid confliction between 
the flow of traffic around these airports 
they should be so located that their re- 
spective traffic patterns are well sepa- 
rated. Navigational facilities estab- 
lished to permit the use of multiple air- 
ports during all weather conditions 
should be so arranged that instrument 
flight operations can be conducted into 
the different airports simultaneously 
and without confliction. 


CONCLUSIONS 


In summarizing this discussion on 
developments in air-traffic control, par- 
ticular attention is directed to the fact 
that the problem of controlling future 
air traffic is not one of insurmountable 
magnitude. It is necessary, however, 
that definite steps be taken to meet this 
problem. 

The Civil Aeronautics Administra- 
tion has plans that when completed will 
afford immediate and substantial im- 
provement for the next few years. This 
program includes: (1) decentralization 
in the present concept of air traffic con- 
trol, known as approach control; (2) an 
automatic flight-data communications 
and posting system capable of handling 
a large amount of flight data; (3) im- 
proved air-ground radio communication 
channels utilizing VHF facilities; and 
(4) improved navigational facilities us- 
ing VHF. 

During the relatively few years that 
this program will suffice, developments 
must be perfected to provide further im- 
provement in the air-traffic control sys- 
tem by the end of this period. Two de- 
velopments in this category are ‘“‘musts’’: 
a collision-warning indicator for installa- 
tion in aircraft and a scanning screen 


’ for installation in airport traffic con- 


trol towers. Additional developments 
that are highly desirable and would fur- 
ther simplify the problem of the pilot 
include automatic aircraft position- 
reporting facilities and devices to indi- 
cate to the pilot his current traffic- 
control instructions. 

Following the successful completion 
of these developments, changes in pro- 
cedures and regulations are anticipated 
which will result in shifting the empha- 
sis of air-traffic control from the preven- 
tion of collision between individual air- 
craft to the maintenance of efficiency in 
the flow of air traffic. 
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Tooled and equipped for 
prompt delivery of 


MARTIN MARS AIRLINERS! 


- a year of service with the Navy the Martin 
Mars has demonstrated convincingly her out- 
standing performance characteristics. She's carried 
useful loads of over 35,000 lbs.—flown non-stop 
4,227 miles—operated, under war conditions, at 
15c per ton-mile. But sensational as her perform- 
ance has been, there’s another and equally impor- 
tant fact that recommends Mars-type transports to 
overocean airline operators. 


Prompt Postwar Delivery 
Airlines ordering commercial versions of the Mars, 
when Victory finally comes, will have no long 
wait for designing, tooling, testing and ironing 
t ‘‘bugs.’’ Martin assembly lines are fully tooled 
today, for production of 20 more Mars transports 
for the Navy. Moreover, a year’s service has 
thoroughly tested the Mars, yielding developments 
which are being incorporated in her 20 sisterships. 
Result: prompt delivery of Mars transports, which 
will permit airlines ordering these planes to ‘‘get 
the jump’’ on competition. 


Write for Information 

Orders for commercial versions of the advanced 
Mars are now being taken for postwar delivery. 
Companies currently in overocean air service or 
planning such service after Victory may obtain 
complete information about the Mars from the 
Glenn L. Martin Company, Baltimore 3, Md. 
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Airframe Materials 


F. S. Stewart 


Contents: The Sources of Strength of 
Materials; Properties of Materials and 
Methods of Testing for Quality; Com- 
parison of Certain Physical and Mechani- 
cal Properties of Airframe Materials; 
Heat-Treatment of Aluminum Alloys; 
Heat-Treatment of Steel, Magnesium, 
and Other Materials; Effect of Cold- 
Working on the Properties of Aluminum 
Alloys—Bending Limitation of Wood, 
Plastics, and Magnesium; Corrosion of 
Metals and Aging of Plastics; Cleaning 
and Chemical Treatment; Bonding 
Processes Used to Join Materials Struc- 
turally; Casting and Forging of Alu- 
minum and Magnesium—Other Metals; 
Veneers and Plywood—Adhesives; Seal- 
ing Processes Used in Airplanes—Prob- 
lems Involved; Plastic Compositions; 
Transparent Plastics. 

The properties of the materials used 
in the elements of air frames, exclusive 
of hydraulic and electric systems, are 
set forth in this text. Attention is 
given to the effect of various factory 
operations and of aging on these mate- 
rials. The properties of existing plastic 
compositions and currently used ma- 
terials are compared in order that the 
reader may understand the value and 
recognize the weaknesses of plastics. 
Questions that are designed to em- 
phasize certain of the important points 
discussed in the text are provided. 
McGraw-Hill Book Company, Inc., New 
York, 1945; 237 pages, $2.50. 


The Physics of Flight 
Alfred Landé 


Contents: General Principles; The 
Profile of the Wing; The Planform of 
the Wing; Biplanes; Stability and Con- 
trol; Performance; The Propeller; 
Unconventional Types of Aircraft; In- 
struments of Navigation. 


A text on the aerodynamics of the 
airplane for students who have finished 
their first year of college physics and 
algebra. The author has attempted to 
fill the gap between elementary in- 
troductions to the subject and advance 
representations that require a_ full 
knowledge of caleulus. The use of dif- 
ferential caleulus is confined to some 
footnotes. The characteristic curves of 
special wing types and other subjects of 
less general interest have been omitted 
in favor of a discussion of unconven- 
tional aircraft, including the autogiro, 
helicopter, jet plane, and robot bomb. 
Reinhold Publishing Corporation, New 
York, 1945; 122 pages, $2.50. 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


Story of the U.S. Army Air 


Forces 
Jim Ray 


With more than 100 illustrations in 
color, this summary of the organiza- 
tion, operation, and principal airplanes 
used by the Army Air Forces gives a 
general idea of the broad scope of our 
air arm. 

The book shows the growth of the Air 
Forces from a small defense service in 
1939 to a vast branch of the Army in 
1945. The function of each of the 
many commands is described and il- 
lustrated by numerous pen-and-ink 
sketches. 

Each leading type of American air- 
craft is set forth in picture and text, so 
that the book as a whole gives an ex- 
cellent overall idea of the air power of 
the United States. Garden City Pub- 
lishing Company, Inc., Garden City, 
N.Y., 1945; 55 pages, $2.00. 


High-Frequency Induction 
Heating 


Frank W. Curtis 


Contents: Principles of Induction 
Heating; Types of Induction-Heating 
Equipment; Design of Induction-Heat- 
ing Coils; Brazing, Soldering, and Join- 
ing; Hardening and Heat-Treating; 
Fixtures for Induction Heating; Mis- 
cellaneous Induction-Heating Applica- 
tions; Design for Induction Heating; 
Dielectric Heating. 


Users of high-frequency induction- 
heating equipment will find in this ref- 
erence book basic technical applica- 
tion details for the heat-treating of 
metal parts. The book deals with the 
heating technique used in hardening, 
heat-treating, brazing, soldering, an- 
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nealing, stress-relieving, forging, and 
upsetting of metal parts. Heating coils 
and fixtures used in hardening and join- 
ing operations are described. Refer- 
ences are made to production design be- 
cause there are advantages in consider- 
ing the fundamental needs of induction 
heating when the constructional de- 
tails of a component are originated. 
McGraw-Hill Book Company, Ince., 
New York, 1944; 235 pages, $2.75. 


Aircraft Tooling Practices 
James R. Yeakley and Harold C. Martin 


Contents: Tool Design and the Air- 
plane; Formulating the Tooling Pro- 
gram; Tool Planning and Design; Loft- 
ing and Tool Design; Templates; 
Mock-up; Drop Hammers and Their 
Dies; Hydraulic Press Tooling; Brake 
and Punch Press Dies; Forging Dies 
and Their Use; Patterns, Castings, and 
the Foundry; Machine Shop Tooling; 
Small Jigs and Fixtures; Assembly 
Jigs; Tooling and Plastics; Design of 
Parts and Tooling; Safety and Care of 
Tooling; Additional Tooling Opera- 
tions and Considerations. 

The fundamental principles of tooling 
as evolved in the aircraft industry are 
given in this book. Emphasis is placed 
on practical aspects of the subject. The 
book describes tooling methods that 
have been in use for a number of years 
and may be regarded as standard for the 
aircraft industry. Each chapter is fol- 
lowed by a set of questions about the 
subject discussed. Pitman Publishing 
Corporation, New York, 1944; 166 
pages, $2.00. 


American Air Navigator 
Charles Mattingly 


Contents: Earth and Charts; In- 
struments; Dead Reckoning; Radio 
Navigation; Celestial Sphere; Air Al- 
manac; Time; Aircraft Octant; Posi- 
tion Lines; Stars and the Weather; 
Special Procedures; You Navigate to 
Honolulu. 

Intended primarily for the student of 
aerial navigation, this training text con- 
tains practical, applicable information 
and data essential to successful aerial 
navigation as it is practiced today. Be- 
cause the book is intended for those ac- 
tually engaged or about to engage in the 
navigation of aircraft, theoretic dis- 
cussions are avoided. To make the 
volume an easy, intelligible teaching aid 
and to permit rapid reference, it is laid 
out in outline form. Consolidated Vul- 
tee Aircraft Corporation, San Diego, 
Calif., 1944; 229 pages. 
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LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 
@ What does the control operate? 

LOAD: Compression(ibs.) Tension (Ibs. ) 
@ VIBRATION CHARACTERISTICS 

@ TEMPERATURE CONDITIONS 

@ PRESENT SYSTEM 

@ FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure. 


TOP VIEW 
SIDE VIEW | 


SIMMONDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 
Automatic Engine Controls — Push-Pull Controls 
rk Plugs — Hydraulic Accumulators 
Hydrovlic Fuses — Chr tric Radi d 
Fasteners and Clips of Specialized Design 


HETHER your remote con- 

trol problem involves the 
coordination of a blimp’s engine 
controls...the measuring of a loco- 
motive’s operating efficiency...or 
the limitless other examples in the 
wide range bracketed by these ex- 
tremes — a ready solution is offered 
by the use of precision-built Sim- 
monds-Corsey Push-Pull Controls. 
Developed originally for aircraft 
uses, where dependability and ef- 
ficiency are at a high premium, and 
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AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


Simmonds Controls provide « Soundly 
: Engineered Solution to Every Push-Pull Problem 


proved in more than half a million 
installations, Simmonds controls 
offer to design engineers a simple 
but advanced system in the field of 
mechanical remote control, replac- 
ing the antiquated pulley and cable 
and rod and bellcrank arrange- 
ments, For a complete engineering 
analysis of your push-pull prob- 
lems, send data concerning your 
requirements, as suggested in the 
panel at left, to the nearest 
Simmonds office today. 


Simmonds 


PRODUCTS 
INC. 


BRANCH OFFICES: DAYTON * WASHINGTON © GLENDALE, CAL. © MONTREAL 
MANUFACTURING PLANTS: NEW YORK © VERMONT © CALIFORNIA 
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Arc Welding Engineering and 
Production Control 


Walter J. Brooking 


Contents: Arc Welding, a Major 
Production Method; Problems and 
Factors in Arc-Welding Production and 
Control; What Arc-Welding Specifica- 
tions Should Show; Prerequisites of, 
and Economic Benefits from, Engineer- 
ing Control; Material Control and Arc- 
welding Costs; Control of Flame Cut- 
ting of Parts for Are Welding; Cost of 
Poor Fit-Up and Its Control; Jigs and 
Fixtures for Arc-Welded Mass Produc- 
tion; Inspection of Mass-Production 
Are-Welded Products; The Machining 
of Are-Welded Products; Cleaning 
Are-Welded Machinery Prior to Paint- 
ing; Training Arc-Welding Operators; 
Are-Welded Shop Fixtures and Acces- 
sory Production Equipment; Direct 
Current and Flexibility of Welding 
Operations; Mass Production with Al- 
ternating-Current Welding; Carefully 
Controlled Electrode Comparison Tests 
Are Profitable; Are Welding and 
Its Use by Equipment Servicemen; 
Sources of Information on Welding 
Problems. 


This text deals with the control of are- 
welded production. It is intended to 
serve as a link between available ele- 
mentary publications and the highly 
technical reports of developmental re- 
search, so that the production foreman, 
student welding engineer, learning 
welding inspector, and the organization 
just converting to welded production, 
may quickly and easily obtain a working 
knowledge of the field. The author 
presents the general factors involved in 
are-welding production and the specific 
means for their control as illustrated 
by a manufacturer in a representative 
industry, much of the development of 
which has been dependent on the are- 
welded method of fabrication of the 
equipment it uses. McGraw-Hill Book 
Company, Inc., New York, 1944; 347 
pages, $4.00. 


Gliding and Soaring . 


Major Alois Sitek and F/Lt. Vernon 
Blunt 


Contents: Brief History of Gliding 
and Soaring Flight; The Atmosphere 
and Its Use in Soaring; The Principles 
of Flight; Modern Glider Building; 
Gliders in General; Learning to Soar. 


Information regarding the building 
and operation of gliders is given in this 
book, which is written in easily under- 
stood language. The history of suc- 
cessful gliding and soaring is briefly re- 
viewed. Emphasis is given to meteor- 
ology and the structure and physical 
changes of the atmosphere as they affect 
gliding. A chapter is devoted to the 
theory of gliding and soaring. The con- 
struction of gliders is described in con- 
siderable detail. A final chapter dis- 
cusses the training of glider pilots. Al- 
liance Press Limited, London, 1944; 118 


pages, 6s. 


BOOKS 


Intermediate Aerodynamics 


Robert Wesley Truitt 


Contents: The Airfoil; Induced Drag; 
Airfoil Selection; Parasite Drag; Con- 
trol Surfaces; Stability; Load Factors; 
Propellers; Slots and Flaps; Perform- 
ance. 


Facts and theories for the accurate 
application of aerodynamics are pre- 
sented in this text for engineering stu- 
dents. The author combines necessary 
descriptive material with mathematical 
explanations in order to emphasize the 
practical employment of aerodynamic 
theory. The book is intended for use in 
an intermediate course in aerodynamics 
and it is assumed that the student has a 
working knowledge of mathematics 
through calculus. Pitman Publishing 
Corporation New York, 1944; 227 
pages, $3.75. 


Meteorology 
George J. Brands 


Contents: Composition and Pressure 
of the Atmosphere; Heating and Cool- 


ing of the Atmosphere; Water Vapor;. 


Book 


Future Financial Problems of Con- 
version in the Aircraft Industry, by 
Tom Lilley and L. LaVerne Horton; 
Harvard University Graduate School 
of Business Administration, Division 
of Research, Boston, 1944; 49 pages, 
$1.50. 

This study of the financial structure 
and future problems of reconversion 
carries the examination of the aircraft 
industry by the aviation research staff 
of the Graduate School of Business Ad- 
ministration of Harvard University into 
speculation as to what may occur to the 
assets of air-frame manufacturers in the 
period of cancellation of war contracts. 

The report takes a composite bal- 
ance sheet and operating statement made 
from the averages of the 1942 and 1943 
reports of ten of the leading air-frame 
companies, and with this as a basis 
makes predictions as to how varying 
conditions will be reflected in the net 
assets and working capital position of 
the companies. It is shown that the re- 
sults depend largely on the speed with 
which the companies can meet cancella- 
tions of war contracts, the maximum 
cash outlays that can be absorbed dur- 
ing reconversion, and the effect of pres- 
ent and future possible legislation on 
these companies. 


The tables, while showing the many 
uncertainties facing the aircraft in- 
dustry, are reassuring. They indicate 
that, by using prudent foresight, the 
aircraft industry as a whole may enter 
the postwar period with ample finances 
to enable it to continue to be an im- 
portant factor in peacetime indus- 
try. 
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Fog;' Clouds; Precipitation; Thunder- 
storms; Winds; Cyclones and the 
Polar-Front Theory; High and Low 
Pressure Areas; Anticyclones and Nor- 
thers; Frontogenesis and Warm- and 
Cold-front Weather; Tropical Cyclones; 
Local Winds, Monsoon Winds, Tur- 
bulence; Icing on Aircraft; Weather 
Forecasting from Synoptic Charts. 


In writing this book the author’s pur- 
pose has been to meet the needs of those 
who require a special knowledge of 
meteorology because of their interest 
and responsibility in the application of 
weather information. The text is de- 
signed to include the basic knowledge 
required of Pan American Airways’ 
employees who are required to complete 
this course without the aid of an in- 
structor. Each lesson, consisting of 
text and questions, discusses the par- 
ticular topic in concise form so that it 
may be completed in a brief period. 
The lessons are arranged so that the 
principles involved may be thoroughly 
understood before the reader attempts 
the practice of weather forecasting. The 
appendixes contain material that will 
aid the student in studying the lessons. 
McGraw-Hill Book Company, Ine., 
New York, 1944; 235 pages, $2.50. 


Notes 


The report deserves the careful study 
of all those who are concerned with the 
future finances of the air-frame manu- 
facturers of this country. 


No Tumult, No Shouting, by Lois 
and Don Thorburn; Henry Holt and 
Company, New York, 1945; 148 
pages, $2.50. 

This saga of the services rendered by 
the PBY in the Aleutians is a story that 
reveals the unforeseen uses to which air- 
craft may be put in emergencies. In al- 
ternate chapters the wife of Lieutenant 
Commander Thorburn writes of the 
workers at the Consolidated Vultee Air- 
craft Corporation’s factory in San Di- 
ego. 

When there were no other airplanes or 
seaplanes available for use against the 
Japanese during their surprise attacks 
on the islands of the Aleutians, the PB- 
Y’s performed services that were re- 
markably effective. Pilots used them 
for bombing and even took on Zeros 
when there was no other defense. The 
authors give full credit to the Navy offi- 
cers and crews who fought against great 
odds. The flashbacks to the men and 
women who made the PBY’s give an in- 
timate picture of factory life and the 
spirit that animates those who are en- 
gaged in building aircraft. 

The book takes the reader from the 
home front to the battle lines of an area 
that has been obscured by more spec- 
tacular military and naval operations. 
It is illustrated by numerous excellent 
photographs of naval air activities in 
the desolate Aleutians and interesting 
views of production operations in an 
aircraft plant. 
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Looking for dependable strainers? Then investigate the useful 
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combination of properties offered designers by strainers made 
of MONEL, NICKEL or INCONEL wire cloth: 


1. 
2. 


7. 


High strength, rigidity and toughness. 


Wide resistance to corrosion, including ability to withstand ma- 
rine atmospheres, salt water, ethylene glycol,anhydrous ammonia, 
compressed oxygen, fire-fighting solutions, tetraethy!l lead and 
other high-octane gasolines and their products of combustion. 


Efficiency and freedom from clogging, due to the corrosion- 
resisting surfaces, 


Resistance to high temperatures and freedom from low-tempera- 
ture brittleness. 


Ease of forming and joining. 
Choice of welded, soldered or brazed seams. 


Large selection of standard weaves and meshes. 


Today, Monel and other nickel alloys are giving trouble-free 
performance in thousands of military aircraft. By planning 
now, you can build the same dependability in your aircraft of 
Tomorrow. 

Precision-made strainers of high-nickel alloys are being 
turned out on a production basis by leading manufacturers of 
filter cloth and wire cloth products. Consult your usual supplier 
for information on weaves and meshes. 


Write for handy booklet, “Inco Nickel Alloys for the Air- 
craft Industry.” 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


MONEE 


WELDING Monel gasoline filters at the Michigan 
Wire Cloth Company, Detroit, Mich. Accurate and 
lasting joints and seams are produced by welding 
Monel wire cloth. 
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The Aeronautical Dictionary, by 
Thomas A. Dickinson; Thomas Y. 
Crowell Company, New York, 1945; 
484 pages, $2.75. 

This book will be another great addi- 
tion to the standard reference books in 
general use in the aircraft industry and 
in libraries. It is well organized and 
commendable for its completeness. 

The definitions are carefully worded 
so that they are easily understood. Nu- 
merous illustrations are used to supple- 
ment the text and to show parts that 


may be more clearly and quickly com-. 


prehended by means of pictures. 

The appendix contains a lengthy list 
of aeronautical abbreviations, aircraft 
registration marks, aeronautical sym- 
bols, many conversion tables, and other 
useful information that makes the dic- 
tionary also an engineering handbeok. 
There are approximately 2,000 terms 
never before explained in book form. 

As Harry Woodhead, President of 
Consolidated Vultee Aircraft Corpora- 
tion, wrote in a foreword: ‘Here is a 
book that should be of value to every- 
one interested in aviation—from the 
youngster who builds models to the 
technician who requires a standard ref- 
erence volume. Busy aircraft execu- 
tives, who require an immediate source 
of information in a condensed yet under- 
standable form, will find it especially 
useful.” 


From Birds to Aeroplanes, by T. L. 
Bartlett; The Royal Society for the 
Protection of Birds, London, 1944; 
16 pages, 6d. 

The bird has always been an inspira- 
tion to those who believed that man 
could fly. Although this belief led many 
unscientific experimenters along unfruit- 
ful paths, it did stimulate more practical 
inventors to improve on the application 
to aircraft of the bird’s mechanism of 
flight. 

This pamphlet contains four studies 
in.bird flight for beginners. By adding 
to the study of bird flight by air pio- 
neers, it arouses an interest in the reader 
to know more about birds and their 
flying ability. 


The Aircraft Industry Prepares for 
the Future; Aeronautical Chamber of 
Commerce of America, Inc., Wash- 
ington, D.C., 1944; 50 pages. 


_ This book contains transcripts of tes- 
timony presented by the representatives 
of the Aeronautical Chamber of Com- 
merce of America, Inc., to the War 
Contracts Subcommittee of the Senate 
Committee on Military Affairs. It 
represents the considered opinion of the 
aircraft industry as expressed by se- 
lected representatives on such subjects 
as effective coordination of contract cut- 
backs, disposal of surplus aircraft, aero- 
hautical research, and the need for a 
strong aircraft industry. 

An air-power policy is suggested 
which carries broad recommendations 
with regard to Government policy. 


The U.S. A. at War. U.S. Camear 
1945, edited by Tom Maloney; Duell, 
Sloan & Pearce, New York, 1944; 
304 pages, $4.50. 


BOOKS 


The 160 photographs reproduced in 
this pictorial record of the war were 
selected to show action in all theaters 
of combat and of all the forces engaged. 
With the pictures is text that adds 
greatly to the understanding of the 
incidents portrayed. 

The pictures were judged by Comdr. 
Edward Steichen, U.S.N.R., and give 
another evidence of his great knowledge 
of the photographic art. Airmen are 
shown on many missions, and those who 
see the book will get a better realization 
of the dangers of air combat. The 
aerial views are not only marvels of 
photography but show the effects of 
warfare on the surface of the earth. 

The whole presentation is a great cre- 
dit to the photographic profession. 


Air Force Poetry, edited by John 
Pudney and Henry Treece; John 
Lane The Bodley Head, London, 1944; 
90 pages, 7s. 6d. 

Since the days of Montgolfier, those 
who rise above the earth have been the 
inspiration to poets. When the air be- 
came a field of combat, there was an 
even greater urge to glorify the exploits 
of airmen and express their emotional 
thoughts and feelings. As a result, 
there have been innumerable poems 
written about men who fly. 

In this anthology of poems by men of 
the Royal Air Force and the Fleet Air 
Arm, the editors have, with rare good 
judgment, selected what they considered 
to be the best that has been written. 
The poems give a cross section of life in 
the R.A.F. and demonstrate clearly 
that a man may fight and yet be articu- 
late enough to reveal his soul in verse. 


The Fire Was Bright, by Squadron 
Leader Leslie Kark; Macmillan & 
Company, Ltd., London, 1943; 148 
pages, 7s. 6d. 

This series of stories of pilots and 
crews in the European war area is au- 
thentic and gives, in the language used 
by the men of the R.A.F., one of the 
most thrilling accounts yet written of 
what happens in bombers in their opera- 
tional sorties. The reader shares the 
various emotions of the officers and crew 
experienced under fire. 


Seabee Roads to Victory, text by 
William Bradford Huie, maps by 
Ervine Metzl; E. P. Dutton & Com- 
pany, Inc., New York, 1944; 29 pages, 
$1.50. 

The gratitude all airmen feel for that 
tireless and heroic corps of men who 
have built airports and air stations 
under the most difficult conditions will 
be further enhanced by this brochure of 
colored maps and descriptive text. 

The Navy and the public can be 
justly proud of its 235,000 men and 
8,000 officers in the Seabees. 


Lights of Freedom, edited by Allan 
A. Michie and Walter Graebner; 
George Allen & Unwin [td., London, 
1942; 190 pages. 

This series of war stories is really the 
second volume of an earlier book Their 
Finest Hour. The first book dealt with 
the early months of the war, while this 
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one gives a picture of the second year, 
with the stories told by the British men 
and women who are fighting it. 

Those dealing with the air are about 
bombing the barges at Ostend, the 
shooting down of 33 German bombers 
on May 10, 1941, and a story of the 
Women’s Auxiliary Air Force being 
dive-bombed. One chapter records the 
exploits of the American pilot officer 
Chesley Peterson, and another tells 
about an R.A.F. pilot identified as 
Squadron Leader A.C.D. 


War Verse and Worse, by E. Ray 
Ames; The MeGuin Publishing Com- 
pany, Wichita, Kan., 1944; 48 pages, 
$0.50. 

The author seems to be able to think 
in verse and to take pleasure in rhyming 
his observations on many _ subjects. 
The subtitle designating this as the 
“B-29 Superfortress Souvenir Edition” 
is taken from his eulogistic verse about 
the B-29, but there are other poems 
about the Superfortress and pilots. 


Allied and Enemy Aircraft, com- 
piled and edited by Erie Sargent; 
Sampson Low, Marston & Company, 
Ltd., London, 1944; 144 pages, 
6s. 6d. 

This is another of a series of identifi- 
cation manuals compiled by Mr. Sar- 
gent. It gives pictures, descriptions, 
and characteristics of 70 of the leading 
types of aircraft used in the present 
war. As each new book is published 
giving details of military and naval air- 
craft, “additional information is made 
available to the public. 

Such books serve to give designers 
comparative data and to acquaint pilots 
with a wide range of types that they 
may encounter. 


The Waging of Peace, proposed by 
the Air-Age Education Committee; 
American Association of School Ad- 
ministrators, Washington, D.C., 1944; 
48 pages, $0.25. 

The bankers were among the first 
skeptics to have a change of heart and 
take a great interest in aeronautics. 
More recently, the educators in second- 
ary schools have become fascinated with 
the possibility of introducing aviation 
into the curriculums of schools. They 
are writing many textbooks and are 
preparing to have the secondary schools 
treat the development of flying as a 
major subject of instruction. 

To arouse an even greater interest, 
this pamphlet, which formulates a pro- 
gram of training that will meet the 
demands of postwar education, has 
been prepared under the guidance of 
superintendents of schools. The con- 
clusion reached is that students should 
learn by study and doing. It is hoped 
that the program may be broadened to 
include the social and economic im- 
plications of what lies ahead in a world 
that uses the airplane to the fullest ex- 
tent. Teachers will have to be reindoc- 
trinated by actual experience in flying to 
become capable of leading youth. To 
do this, visits to airports, community 
flights, and exploration by air are sug- 
gested. 
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“MODEL 827 
Dual Cylinder 
Temperature Indicator 


Laboratory Standards . . . Precision DC and Specialized Test Equipment . . . Light 
AC Portables . . . Instrument Transfomers Measurement and Control Devices ... 
Sensitive Relays ...DC, AC, and ON Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers . 


. . Dial Thermometers 


WESTON ELECTRICAL INSTRUMENT CORP., 600 Frelinghuysen Avenue, Newark, N. J. 
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Ocean Power Wins, by Brian Tun- 
stall; Secker and Warburg, London, 
1944; 216 pages, 9s. 6d. 

It is obvious from the title of this 
pook that the author, who has written 
many books on naval subjects, believes 
that sea power is the dominating factor 
inthe war. His treatment of air power 
is similar to that of the old-time navy 
although he gives full credit to the Royal 
Naval Air Service for its accomplish- 
ments. However, he asserts that the 
history of the Fleet Air Arm between 
the wars has been depressing. 

The section dealing with aircraft car- 
riers is excellent and gives an outline of 
their suggested future development. 
For those who wish to read a rebuttal to 
the claims of the proponents of air 
power, this book will not only give them 
facts but will probably broaden their 
views. 


Through the Perilous Night, by Joe 
James Custer; The Macmillan Com- 
pany, New York, 1944; 243 pages, 
$2.75. 

The author was a sports writer who 
happened to be in Honolulu at the time 
of the Pearl Harbor attack. He then 
became a war correspondent, observing 
the action in the Pacific from aircraft 
carriers and cruisers. He was on the 
cruiser “‘Astoria’’ during the Battle of 
Savo Island and was wounded. 

The book is full of witty and charac- 
teristic conversational stories which 
give a good idea of some of the out- 
standing events of the war in the air in 
the Pacific. 

His eyewitness account of the disaster 
at Savo is one of the most detailed that 
has been written. 


The Navy’s Best Stories, by Lt. 
Comdr. Harry Rockey (Ret.); Wet- 
zel Publishing Company, Inc., Los 
Angeles, 1944; 93 pages, $1.50. 

Many civilians who have entered 
the Navy and who are not familiar with 
the traditions of the naval service and 
the stories of incidents that have made 
those traditions will find in this book 
some of the tales that have been handed 
down from sailor to sailor for many 
years. 

Humor is alternated with heroism in 
the services, but most of the anecdotes 
are amusing. Some deal with the 
present-day Navy and some are from the 
past, but all will be stimulating to the 
men in the Navy. 


Poems of an Airman, by John 
Rogers; Arthur H. Stockwell Limited, 
Ilfracombe, North Devon, England, 
1943; 30 pages, 1s. 6d. 

An English sergeant-navigator gives 
poetic impressions of his associates in 
the Royal Air Force and adds to them 
verses on other subjects that have in- 
spired him. 

The more inspirational poetry the 
War produces, the greater will be the 
raising of the level of morale of these 
who “follow the air.” 


The War, by Edgar 
Oxford University Press, 
1944; 409 pages, 10s. 6d. 


McInnis; 
London, 


BOOKS 


For 4 years this keen observer and 
historian has written a record of each 
year of the war. This volume covers 
the period from October, 1942, to Sep- 
tember, 1943. It follows the develop- 
ments in all the areas reached by the 
war. It is more than a chronologic 
account; it gives an analysis of the 
changes that are taking place and has 
established itself as an authoritative sur- 
vey of World War II. 

The use of air power is recorded with 
an understanding of its implications 
and a desire to give an impartial view of 
the results obtained. 


What Australia Has Done, edited 
by H. C. Smart; Eyre & Spottis- 
woode, Ltd., London, 1944; 1s. 3d. 

This brochure reviews the substantial 
contribution Australia has made to the 
British war effort in industry and in 
combat. Its army has made a notable 
record wherever it has fought. 

The Royal Australian Air Force has 
provided pilots second to none in skill 
and daring. The scope of the work of 
these airmen is sketched sufficiently to 
show how greatly the land ‘“Down Un- 
der” has aided in the air offensive 
against the enemy in all areas. To pro- 
vide its air force with equipment, Aus- 


tralia has enlarged its aircraft industry 


many fold. 

The pamphlet is well illustrated and 
provides a brief survey of a great Com- 
monwealth’s part in the war. 


Thoughts on War, by Liddell Hart; 
“aber and Faber Ltd., London, 1944; 
327 pages, 15s. 

Since the author is one of the best- 
known students of warfare, any book 
written by him commands attention. 
This study is more or less a summary of 
his reflections about war from 1919 to 
1939; it is not intended to be a complete 
treatise. As a result, the conclusions do 
not reflect the more recent great changes 
that have affected both military and 
naval strategy and tactics by the ex- 
panded use of air power. 

However, he does give many of the 
predictions he made in earlier writings 
about the possibilities of the uses of the 
airplane in war. For anyone who wishes 
to study the fundamentals of strategy 
and tactics, the book will be of great in- 
terest. 


Brassey's Naval Annual 1944, 

edited by Rear Adm. H. G. Thurs- 
field; William Clowes, London, 1944; 
text, 303 pages; pictorial, 116 pages; 
30s. 
The fifty-fifth edition of this authori- 
tative annual contains a review of 1943, 
followed by reference and pictorial sec- 
tions. In describing the progress of 
naval activities, the author has in- 
cluded chapters on the Future of Sea 
and Air Transport, The Air War at 
Sea, and The Fleet Air Arm. 

Brassey’s is one of the standard books 
of reference in its field and gives as 
comprehensive a survey of the navies of 
the world as may be found. 


A Plan for Post-War Transport; 
Modern Transport Publishing Com- 
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pany, Ltd., London, 1944; 51 pages, 
ls. 2d. 

Because railway and steamship trans- 
port is probably destined to feel the in- 
fluence of air transport, it is helpful to 
read the observations of one who is ex- 
perienced in this field. 

The English railways have invested 
£750,000 in the development of air 
transport and have organized many in- 
ternal air services. British shipping 
companies are also preparing to engage 
in postwar airtransport. Thisisa study 
of the postwar problems of transport 
which the English people are consider- 
ing. 


Experimental Stress Analysis; Ad- 
dison-Wesley Press, Ine., Cambridge, 
Mass., 1944; Volume I, 132 pages, 
$4.00; Volume II, 225 pages, $5.00. 

Volume I, Number 2, of the proceed- 
ings of the Society for Experimental 
Stress Analysis contains papers con- 
tributed through the Society to the 
joint meeting with the Applied Me- 
chanics Division of the American Society 
of Mechanical Engineers in December, 
1943. The papers are printed in full 
with illustrations comprising photo- 
graphs, drawings, and charts. Synop- 
ses of the papers are grouped in a sepa- 
rate section. 

Volume II, Number I, contains pa- 
pers presented before the Society’s 
spring meeting and a symposium on 
residual stresses held in May, 1944. 

Each volume lists the officers and 
members of the Society for Experi- 
mental Stress Analysis. 


An Introduction to Air Navigation, 
by Harry C. Carver; Edwards Broth- 
ers, Inc., Ann Arbor, Mich., 1943; 
272 pages, $2.50. 

An air navigation text based on notes 
on dead-reckoning prepared by the au- 
thor for a course in air navigation given 
at the University of Michigan. Both 
graphic and mathematical methods are 
described in detail. 

The first seven chapters are derived 
from classroom notes taken by the 
author when a member of a class in na- 
vigation at Kelly Field in 1942. The 
eighth chapter discusses problems of 
wind triangles, double-drift, intercep- 
tion, and radius of action from the trigo- 
nometric concepts of “easting’’ and 
‘‘northing” devised by the author. The 
remaining chapters discuss numerical 
dead-reckoning, great circle and Mer- 
cator computations, and the theory of 
celestial navigation. 


The Science and Practice of Weld- 
ing, by A. C. Davies; University 
Press, Cambridge, Mass., 1943; 446 
pages, 12s. 6d. 

This is the second edition of a book 
giving the basic principles underlying 
the various welding processes and prac- 
tical methods of applying them. A 
chapter on the flame-hardening of fer- 
rous metal surfaces has been added, as 
well as tables giving the types and uses 
of alloy-steel rods for the electric-arc 
and oxyacetylene processes. 
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AERON 


YAUTICAL 


ENGINEERING 


Whether you want a ‘‘refresher"’ 


392 Pages 


Presents from the practical, 


AIRCRAFT VIBRATION 

AND FLUTTER 

By C. R. FREBERG and E. N. KEMLER 

214 Pages $3.00 
Covers basic principles of vibration, with a 
minimum of mathematics. Includes: applica- 
tion of general principles to simple airplane 
vibration problems; beams; soundproofing and 
isolation; and results of analyses and applica- 


tion to vibration problems involving aerody- 
namic forces. 


AIRPORT ENGINEERING 
By H OAKLEY SHARP, G. REED SHAW, 


OHN A. DUN 
150 Pages $5.00 
An overall picture of present problems, with 
latest efficient methods for their solution. 


Analyzes the building of airports as a series 
of processes: location planning, airport build- 
ings, grading and draining, stabilizing con- 
strection, soil treatments, construction and 
maintenance equipment. 


SHEET METAL THEORY 
AND PRACTICE 

By J. C. BUTLER 

173 Pages $3.00 
Essential material for training sheet metal work- 
ers. Written specifically for marine sheet metal 
work, most of the content is applicable to all 
branches of sheet metal work. Clear, concise 
and easy to understand, it explains technical 
terms, tools and machinery. 


AIRCRAFT ENGINE MAINTENANCE 
By JAMES H. SUDDETH 

400 Pages $2.75 
Shows just what steps to take in handling any 
overhaul job. It is up to date, reliable, and a 
source of quick, first-hand information. 


CARE AND USE OF HAND TOOLS 

By R. R. TOLIVER; Edited by W. C. LEWIS 
95 Pages $1.25 
How to handle and care for tools so that they 
last longer and give better service. Features 
simple explanations and large, clear illustra- 
tions. Shows how to use basic tools safely and 
correctly. 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


postpaid. 


City and State 


Employed by 


These Wiley Books are practical, authoritative, and up to date—designed to help you do better work. 
or want to increase your knowledge, look over the important titles listed 
below. Then make your selection and order from the coupon today. 


BASIC STRUCTURES 
By F. R. SHANLEY 
on-the-job viewpoint, 
of today’s structural analysis and design sade ms. 
velops the methods of transmitting these forces through space 
and analysis of structures as a means of force transmission, 
in the aircraft industry, mechanics and strength of materials 
explained by means of 431 specially drawn sketches, diagrams, 


Please send me on ten days’ approval the books I have checked in this advertisement (or I am 
attaching to this coupon a separate list of the books desired). 
to keep the books, I will remit indicated price plus postage; otherwise I will return the books 
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; 


$4.50 


thorough discussion 
known forces and de- 
Covers: development 
latest methods developed 
Each point is graphically 


a quick and 


Begins with 


the 


charts and tables. 


MANUAL OF AIRCRAFT LAYOUT 

By RUDOLPH FALTUS 

Assisted by CHARLES STEINMETZ 

240 Pages $3.00 
An indispensable working tool for the aircraft 
construction mechanic. Covers: layout, draft- 
ing, sheet metal, repair, shop mathematics, en- 
gineering elements, construction problems, tool- 


ing, production planning, template develop- 
ment, blueprint reading. 


METEOROLOGY 


tage AND APPLIED 
WENDELL HEWSON 
at RICHMOND W. LONGLEY 


468 Pages 


A well-rounded view 


$4.75 
of present-day essentials 


of theoretical and synoptic meteorology, includ- | 


ing a chapter on statistical analysis of meteoro- 
logical data. 


AIRPLANE PROPELLER 
PRINCIPLES 
By WILBUR C. 
129 Pages 
Presents a 


NELSON 
$2.50 


brief, treat- 


practical, elementary 


ment of fundamental principles underlying the 


design and operation of the modern airplane 
propeller. Gives aerodynamic analyses, struc- 
tural analyses, properties of materials, and per- 
formance tests. 


BASIC AIRPLANE MECHANICS 
By HUBERT G. LESLEY 

404 Pages 

A practical book, 


$2.50 
covering the important facts 
and procedures which the airplane mechanic 
must know to keep planes in good working 
order. The book is the same high calibre as 
the author’s popular “Airplane Maintenance.” 


AIRPLANE STRUCTURES—3rd Edition 
By ALFRED S. NILES 

and JOSEPH S. NEWELL 

Vol. I 455 Pages $4.50 
Vol. II 439 Pages $4.50 
These two volumes cover the analysis of welded 
tube structures, wooden beams and members, 
and all-metal or stressed-skin structures, and 
also offer practical design information. 


At the end of that time, if I decide 
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Calvert’s Mechanics’ Year Book 
1944; Sherratt & Hughes, Altrip. 
cham, England, 1944; 159 pages 
101/ed. 


The 1944 edition of a pocket-sized 
guide for mechanics and engineers has 
been revised and new material has been 
added. One section is devoted to gir. 
craft repair work. 


Tomorrow Will Sing, by Elliott 
Arnold; Duell, Sloan and Pearce. 
New York, 1945; 308 pages, $2.50. 

This novel is one of the best-written 
books of its kind to come out of the war. 
It is a well-knit story with romance, 
suspense, and action. 

It relates the experiences of a son of an 
Italian truck farmer on Long Island who 
becomes an officer bombardier and js 
engaged in action over Italy. He finds 


an uncle who lives on a farm near 
Foggia. The story follows young Lt, 
Eddie Amato’s relationship with his 


uncle and the uncle’s neighbors, in- 
cluding an attractive Italian girl. The 
climax of the story is at a military court 
in which the local farmers and Amato 
give testimony. 

The conversations of the bombing 
crew about their work give an insight 
into the life of airmen and reveal how 
they view life on the ground as well as 
on their missions. 


Digest of the Prepared Papers 
Presented at the California Aviation 
Conference; Chamber of Commerce, 
Los Angeles, Calif., 1944; 130 pages. 

A mimeographed pamphlet contains 
summaries of the prepared papers pre- 
sented at the California Aviation Con- 
ference held in Los Angeles in Decem- 
ber, 1944. It includes an outline of the 
program, a list of the participants, and 
the text of the resolution calling for the 
establishment of the conference on a 
permanent basis. 

Conferences such as this provide dis- 
cussions that give stimulating informa- 
tion to those who attend. Both sides of 
controversial questions may be heardand 
considered. The program emphasized 
the need for more and larger airports, 
facilities for private flying, and Cali- 
fornia aviation legislation. 


Science of Pre-Flight Aeronautics, 


by the Aviation Education Research 
Group, Teachers College, Columbia 
University; The Macmillan Com- 
pany, New York, 1944; 774 pages, 
$1.44. 


This is a revised edition of one of the 
Air-Age Education Series of books pre- 
pared with the cooperation of the Civil 
Aeronautics Administration. It has 
had the advantage of correcting the 
errors that were inevitable in the first 
edition, which was prepared hurriedly 
to meet the pressing need of the schools. 
It presents new and up-to-date ma- 
terial, rearranges the older text, and 
provides more effective illustrations, as 
well as entirely new versions of several 
major topics. The glossary will be an 
aid to students. The book should have 
a wide field of usefulness in high schools 
and other institutions engaged in the 
teaching of preflight aeronautics. 
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HERE'S A PICTURE OF TOMORROW ... of a giant 
Pan American DC-7 Clipper over Rio de Janeiro, 
just 19 hours out of New York. Aboard are 108 
passengers and a crew of 14. Spacious pressur- 
ized cabins have carried them comfortably at an 
altitude of 20,000 feet, at speeds of more than 
300 miles per hour. It has been a thrilling experi- 
ence, made possible for many by the amazingly 
low fares. 

It's an experience that none today could look 
forward to without the many remarkable develop- 
ments in equipment and apparatus inspired and 


PERFORMANCE CONTROLS THE SKYWAYS 


Pan American DC-7 Clipper by Douglas 


accelerated by wartime aviation needs. Scores of 
these developments will find application far afield 
of aviation, making possible processes and prod- 
ucts of entirely new efficiency and performance. 

PESCO precision hydraulic and liquid pumps 
and controls are an outstanding example. De- 
veloped originally for modern aviation, they now 
open the way to all industry for expanded and 
more efficient uses of Pressurized Power and liquid 
flow. For descriptive literature, write PESCO 
Products Company, 11610 Euclid Avenue, Cleve- 
land 6, Ohio. 


In Precision Hydraulics, Fuel Pumps, 


Air Pumps, Related Accessories . . 


PERFORMANCE POINTS TO 


CSCO FIRST 
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CoLiins 1000-C MULTI-CHANNEL TRANSMITTER 


ARCH, 1945 


Smart engineering design halves the cost per channel 


IN THIS 2500 watter, Collins engineering has struck an ingenious balance of quality 
efficiency and economy. 

The right hand cabinet contains two vertical rf sections. Through application of the 
principles of quick shift (less than 2 Seconds) each section can be used interchangeably on. 
two channels, such as may be called for by day and night transmission. These channels 
are not limited to the pass band of the rf circuits but may be located anywhere within the 
tuning range of the equipment—2 to 20 mc. 

The cost per section is comparable to that of conventional single channel sections. The 
actual cost per channel is thus cut approximately in half 


Available: Additional 
af-modulator and rf 


In addition, relays permit selection of three crystals per channel (six per vertical section) multi-channel sections 


spaced within 2°) of the nominal center frequency. Twelve frequencies are therefore 
available in a single cabinet, arranged as needed within the four channels. 


Supplemental Collins Aut 


rf section .. . Frequency 


keying . . . Complete ren 


In the equipment illustrated above, the left hand cabinet contains the af and modulator control, built to your 


sections. The power supply cabinet is in the center. All sections are of highly advanced 
design, and are of the vertical chassis type. 
We shall be glad to discuss applications of this rugged, versatile 
equipment to suit your operating requirements. 
Collins Radio Company, Cedar Rapids, Iowa. 
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Understanding Aero-Engines, by 
W. Hazell; The English Universities 
Press, Ltd., London, 1943; 156 pages, 
2s. 6d. 

The elementary principles of air- 
craft-engine construction and operation 
are given by means of the question and 
answer method. The book is intended 
for the beginner in this field and con- 
tains chapters on combustion-engine 
theory, magneto construction and the- 
ory, carburetors, engine-running faults, 
supercharging, and boost control. 


Elementary Statistics, by Hyman 
levy and E. E. Preidel; Thomas 
Nelson and Sons Ltd., London, 1944; 
184 pages, 5s. 

First principles of statistics are set 
forth in this book, which is one of the 
series Of ‘‘Nelson’s Aeroscience Man- 
uals.” The text covers part of the work 
on statistics and probability which has 
been taught at the Imperial College of 
Science to students of mathematics, 
physics, and engineering. Exercises 
accompany most of the chapters, and 
the answers to problems are given at 
the end of the book. 


The Recognition of Operational 
Aircraft, by Capt. G. B. S. Ransford; 
Sir Isaac Pitman & Sons, Ltd., Lon- 
don, 1944; 114 pages, 3s. 6d. 

A guide to the recognition of military 
aircraft. A simplified method of in- 
struction, developed by the author, is 
used. It disregards silhouettes and 
other conventional means of recogni- 
tion and considers airplanes in groups 
and concentrates on the distinctive 
features of each type. The author em- 
phasizes what he calls the ‘‘person- 
ality” of the plane. 


Jig and Fixture Practice, by H. C. 
Town; Paul Elek (Publishers), Ltd., 
London, 1944; 120 pages, 10s. 
6d 


Information regarding the design and 
manufacture of jigs and fixtures is given 
in this book. The author discusses 
conventional types and new develop- 
ments such as pneumatic actuation, 
welding, routing, and plastic jigs and 
fixtures. A chapter discusses machining 
methods and the selection of machines 
and tooling equipment. 


British Timbers, by E. H. B. Boul- 

ton and B. Alwyn Jay; Adam and 
Charles Black, London, 1944; 112 
pages, 12s. 6d. 
_ This reference book describes and 
illustrates the important British tim- 
bers, their qualities and uses. Iden- 
tification is simplified by large-scale 
plates of typical specimens reproduced 
tom photographs and by diagrams of 
the structure of the timbers. 

For the guidance of the owners of 
British timberland in selecting trees 
with the greatest usefulness for culti- 
vation, the characteristics of the trees 
are dealt with in considerable detail. 
The timbers are divided into classes 
listed as hardwoods and softwoods and 
subdivided into main timbers and those 
of minor importance. Brief notes are 
given on methods of cultivation. 
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Calculations from Drawings, by F. 
Holliday; Sir Isaac Pitman «& Sons, 
Ltd., London, 1944; 76 pages, 
6G; . 

A collection of typical calculations 
taken exclusively from drawings is pro- 
vided to enable bench fitters, toolmak- 
ers, and junior draftsmen to carry out 
their own calculations from drawings. 
It contains numerous examples col- 
lected from the various plants and tech- 
nical departments of a large aircraft 
engineering firm. Outline solutions are 
given under each drawing. Answers to 
the examples are given at the end of the 
book. 


Metals and Alloys Dictionary, by 
M. Merlub-Sobel; Chemical Pub- 
lishing Company, Ine., Brooklyn, 
N.Y., 1944; 238 pages, $4.50. 

This reference book gives the defini- 
tions of metallurgic terms and the com- 
position, properties, and uses of the im- 
portant commercial alloys. It also 
lists the physical constants and proper- 
ties of the chemical elements and de- 
scribes the machinery and _ processes 
used in modern metallurgy. Special 
attention is given to data regarding the 
rare metals. 


Teach Yourself Meteorology, by 
“Aeolus”; Hodder and Stoughton 
Limited, London, 1944; 138 pages, 3s. 

In this book the author explains the 
behavior of the atmosphere without re- 
course to mathematics. He outlines 
the principles by which predictions of 
atmospheric behavior in the near fu- 
ture can be made from observations in 
the present and immediate past. The 
book is one of the series designated as 
“The English Universities Press Teach 
Yourself Books.” 


Werkstoff Magnesium (Magne- 
sium); VDI-Verlag GMBH, Berlin, 
1939; published and distributed in 
the public interest by authority of 
the Alien Property Custodian by 
Edwards Brothers, Inc., Ann Arbor, 
Mich., 1944; 164 pages, $3.20. 

This book consists of a compilation of 
articles about the properties and uses 
of magnesium. They were written es- 
pecially for publication in book form. 
The titles and authors are as follows: 
“Magnesium Supply of the German 
Industry,” by P. Spitaler; ‘‘Physical 
and Mechanical Properties of Magne- 
sium Alloys,” by F. Bollenrath; ‘‘Cast- 
ing of Magnesium Alloys” (two ar- 
ticles), “Sand Casting in Permanent 
Molds,” by H. Altwicker; ‘Machining 
of Magnesium Alloys,’”’ by E. Rauscher; 
“Corrosion, and Surface Protection of 
Magnesium Alloys,” by G. Siebel; and 
“Forming of Construction Parts Made 
of Magnesium Alloys,” by E. de Ridder. 

There are three articles under the 
general title of “Application of Mag- 
nesium Alloys.’’ They refer to the use 
of the metal in general machine con- 
struction, by P. Spitaler; in automobile 
construction, by O. Dyckhoff; and in 
electric-machine construction, by A. 
Schanz. The concluding article is 
titled “Standardization,” by P. Spitaler. 
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Principles of Physics. Volume I, 
by Francis Weston Sears; Addison- 
Wesley Press, Inc., Cambridge, Mass., 
1944; 526 pages, $4.00. 

Developed from the author’s experi- 
ence in teaching first-year physics at 
the Massachusetts Institute of Tech- 
nology, this volume is devoted to the 
principles of mechanics, heat, and sound. 
Emphasis is placed on physical prin- 
ciples, while historical background and 
practical applications are given a place 
of secondary importance. Many prob- 
lems in the book are taken from exami- 
nations given in connection with the 
M.I.T. physics course. 

The book opens with several chap- 
ters on statics so that a study of kine- 
matics may be postponed until the 
student has acquired some familiarity 
with the concepts and notation of cal- 
culus. Beginning with Chapter 4, 
simple differentiation and integration 
are introduced to supplement and ex- 
tend the algebraic development of the 
equations of linear motion with con- 
stant acceleration. From that point on, 
the calculus is used freely wherever its 
inclusion is warranted. 


Air Age Flying Scale Models; Air 
Age Inec., New York, 1944; 104 pages, 
$1.50. 

Accompanied by photographs and 
detailed plans, instructions are given 
for building flying scale models of 16 
military airplanes. Propeller design 
data and helpful construction hints are 
included. The 16 planes are the North 
American P-51 Mustang, Brewster 
XF2A-1, Douglas TBD-1, Navy Scout 
XOS2U-1, Vickers-Supermarine Spit- 
fire, Grumman XF4F-2, Vultee Van- 
guard 48C, Messerschmitt Me-109, 
Douglas attack bomber DB-7, Bell 
P-39 Airacobra, Hawker Hurricane, 
Douglas attack bomber 8A-5, Curtiss 
SO3C-1, Curtiss P4O0D Hawk, Taylor- 
craft Grasshopper, and the Russian 
MIG-3. 


Situation Normal, by Arthur Miller; 
Reynal & Hitchcock, New York, 1944; 
179 pages, $2.00. 

Collected for the motion-picture pho- 
toplay, G. I. Joe, the material in this 
book deals with the life of the American 
soldier at the Army training camps. It 
is a humorous record of the author’s 
experiences and observations while liv- 
ing among officers and enlisted men. 


Teacher’s Manual for Elementary 
Topography and Map Reading, by 
Samuel L. Greitzer; McGraw-Hill 
Book Company, Inc., New York, 
1944; 25 pages, $0.25. 

This pamphlet provides answers to 
exercises contained at the end of each 
chapter of a high-school textbook on 
topography and map reading. Written 
by the same author, the original text 
is called Elementary Topography and 
Map Reading (reviewed in the August, 
1944, issue of the AERONAUTICAL EN- 
GINEERING REVIEW). The answer man- 
ual also includes supplementary ex- 
planatory material deleted from the 
textbook because of its mathematical 
nature. 
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--- BUT RUGGED TOO! 


These examples of American Flexible Metal Hose 
and Tubing, in small diameters, suggest the vari- 
ety of assemblies available in factory-engineered 
and factory-assembled units. 


WHEREVER a flexible conveyor is required, 


for gases, liquids or solids, under a wide range 


of temperatures and pressures, there's a type 
and size of American Flexible Metal Hose 


or Tubing for the purpose. 


American Seamless Flexible Metal Tubing 


is as leakproof as the seamless bronze tubc 
from which it is made, and flexible as garden 
hose. Its wire braided cover adds the strength 
needed for high pressure services. Standard 


sizes from 13” to 4” I.D. 


American Metal Hose, manufactured from 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN 
Subsidiary of Anaconda Copper Mining Company * In ¢ 


dnddd 


BUY WAR BONDS. 


strip in four spirally wound types, is avail- 
able in bronze, brass, aluminum, steel or any 
other workable metal. It is extensively used 
for carrying steam, water, oils, tar, asphalt, 
air, dust—and dozens of other agents under 
high and low pressures and for vacuum work. 
Sizes from 12” to 12” LD. 

Both types of “American” products can be 
fabricated completely with fittings and con- 
nections according to your specifications. 
Publication SS-50, giving complete informa- 


tion, will be sent on request. 


A nerican 


BRASS COMPANY °« General Offices: Waterbury 
ANACONDA AMERICAN BRASS LTD., New Toronto, 


Buy all you can... Keep all you buy! 
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The Other R.A.F., by John Howard; 
Russia Today Society, London, 1944; 
20 pages, 6d. 

This pamphlet gives a brief descrip- 
tion of the Air Forces of the Soviet 
Union. It is fairly inclusive, within the 
pounds of the official secrecy provisions 
of the Soviet Air Force. 

The different types of Russian mili- 
tary aircraft are described. A short 
history of the development of Russian 
aviation gives the reader a general idea 
of the advances made since the air- 
plane became such an important factor 
in the successes of Russian military 
operations. 

Other accounts trace the progress of 
the Russian aircraft industry, educa- 
tional facilities in the aeronautical sci- 
ences, world records established be- 
tween 1937 and 1940, air transport, and 
some of the achievements of the Red 
Air Force in the war against Germany. 


Personnel Relations, by J. E. 
Walters; The Ronald Press Com- 
pany, New York, 1945; 547 pages, 
$4.50. 


A consideration of modern principles 
and practices in the field of personnel 
relations. The study includes in its 
scope the varying phases of personnel 
relations as they are determined and 
influenced by (1) workers in labor un- 
ions; (2) management; (3) the Govern- 
ment; (4) labor-management coopera- 
tion; (5) individual employees; and 
personnel relations’ techniques and 
procedures. 


New Methods for Sheet Metal 
Work, by W. Cookson; The Tech- 
nical Press, Ltd., London, 1944; 207 
pages. 

The third and enlarged edition of a 
book written for the sheet-metal en- 
gineer and others engaged in sheet- 
metal work. Methods of modernizing 
and simplifying geometric develop- 
ment procedure are described. Pro- 
cedure for laying out patterns on a more 
exact basis is explained. Chapters 
dealing with the development of sheet- 
metal patterns by mathematical formu- 
las, particularly as applied to triangula- 
tion problems, have been added. 


Practical Physics, by Marsh W. 
White, Kenneth V. Manning, Robert 
L. Weber, and B. Orin Cornett, 
prepared under the direction of the 
Division of Arts and Science Ex- 
tension, The Pennsylvania State Col- 
lege; McGraw-Hill Book Company, 
Ine., New York, 1943; 365 pages, 


An introduction to general physics in 
which emphasis is placed on those phases 
of the subject that are basic to practical 
use in engineering, war industry, tech- 
nical work, and the armed forces. With 
this text a knowledge of simple algebra 
and the trigonometric functions is all 
that is required of the student. The 
plan of presentation enables the student 
to study and review mathematics con- 
currently with physics. Included at 
the end of each chapter are experi- 
ments planned to illustrate the topics 
considered. This book is one of The 


BOOKS 


Pennsylvania State College Industrial 
Series. 


Fighters of the Present War, by 
Capt. Ellison Hawks; Real Photo- 
graphs Company, Ltd., Southport, 
England, 1943; 83 pages, 5s. 

This pamphlet gives summarized de- 
scriptions and pictures of the leading 
fighters in World War II. It includes 
aircraft used by the American and Brit- 
ish air forces which are not on the re- 
stricted lists and four of the German 
Messerschmitt planes. 

The photographs are carefully chosen 
to supplement the textual comment. 
The text gives detailed information 
about the construction and armament 
of the airplanes. Cutaway drawings 
show interior details. 


A Treatise on the Analytical Dy- 
namics of Particles and Rigid Bodies, 
by E. T. Whittaker; Dover Publica- 
tions, New York, 1944; 456 pages, 

This is the fourth edition of a standard 
book on the analytic dynamics of par- 
ticles and rigid bodies, with an intro- 
duction to the problem of three bodies. 
References to work published since 1927 
have been inserted in the text and some 
errors and formulas have been corrected. 

Features of the current edition include 
a chapter on kinematics, a discussion of 
the equation of motion, the solvable 
problems of rigid dynamies and particle 
dynamics, the theory of vibration, and 
other matters of interest to workers in 
applied mathematics as well as those 
engaged in pure physics. 


English-Spanish and _  .Spanish- 
English Dictionary of Aviation Terms, 
by Juan K. Serralles; McGraw-Hill 
Book Company, Ine., New York, 
1944; 131 pages, $2.50. 

In compiling this dictionary the 
author has endeavored to make it com- 
pletely inter-American. .Greater em- 
phasis is placed on Latin-American 
technical terminology which contains 
more terms adopted from the English, 
than on the Spanish aviation vocabulary 
in which the influence of French and 
Italian is relatively pronounced. In- 
cluded in this dictionary are words in 
general use and those of recent coinage 
which are likely to survive. 


Map Reading, by Elaine Forsyth; 
McKnight & McKnight, Blooming- 
ton, Ill., 1944; 62 pages, $0.60. 

One of the Geographic Education 
Series, this pamphlet contains a series of 
lessons for training junior high school 
pupils in map reading. In simple 
language it explains primary map con- 
cepts and instructs the student how to 
interpret various standard map forms. 
A group of questions supplements each 
chapter. 


Naval Episodes; Real Photographs 
Company, Ltd., Southport, England, 
1943; 28 pages, ls. 6d. 

Descriptions are given of a number of 
spectacular actions at sea in the present 
war in which famous ships of the British 
Navy were engaged. The stories are 
illustrated by photographs of the ships. 
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Some of the actions described were 
victorious and in others the British ships 
were lost. 

One of the episodes tells of the re- 
venge exacted by the British destroyer 
H.M.S. which rammed 
and sank the submarine that was be- 
lieved to have torpedoed the aircraft 
carrier H.M.S. “Eagle.” <A brief his- 
tory of the ‘‘Eagle” relates that the ship 
was originally designed as a battleship 
for the Chilean Navy but was taken 
over by the Admiralty in 1918 and con- 
verted into an aircraft carrier. 


Dictionary of Engineering and Ma- 
chine Shop Terms, by A. H. Sandy; 
Chemical Publishing Company, Ine., 
Brooklyn, N.Y., 1944; 153 pages, 
$2.75. 

This is the first American edition of a 
dictionary containing the definitions of 
important terms used in engineering 
and machine-shop work, the manu- 
facturing industries, and in engineering 
publications. It is intended to clarify 
the shades of meaning acquired by 
common words and terms that have be- 
come peculiar to an industry and to de- 
fine new words brought into use by new 
processes. 


Pre-Service Course in Machine 
Science, by Samuel H. Lebowitz; 
John Wiley & Sons, Inc., New York, 
1943; 440 pages, $2.50. 

This text was written to combine in a 
single volume the subject matter re- 
quired in a preinduction training course 
in the fundamentals of machines as out- 
lined by the United States Office of 
Education and the United States War 
Department. Physical and chemical 
principles relating to practical situations 
are explained. Diagrams and illustra- 
tions are provided to clarify the subject 
matter. Included at the end of each 
chapter are informational questions and 
questions requiring the application of 
the facts in practical and mathematical 
problems. 


New English-Russian and Russian- 
English Dictionary, by M. A. O’Brien; 
Dover Publications, New York, 1944; 
366 pages, $1.98. 

English-Russian Technical and 
Scientific Dictionary, compiled and 
edited by I. Chernunchin; Interna- 
tional University Press, New York, 
1944; 674 pages, $10.00. 

The first of these books is a pocket- 
sized dictionary dealing with words and 
phrases of both the written and spoken 
language of the present time. Special 
attention has been given to the inclusion 
of recent words that have gained cur- 
rency in commerce, science, and sport; 
obsolete words, provincialisms, Ameri- 
canisms, and colloquial expressions that 
the reader may come across in news- 
papers, novels, or commercial use, and 
synonyms. Pronunciation, details of 
grammar, and accentuation are indi- 
cated for both languages. 

The second dictionary has been com- 
piled for those engaged in engineering 
and scientifie work, who require the 
Russian equivalent of English technical 
and scientific terms. 
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§ M p LI ( ITY in machine design 


and complete interchangeability of component parts 
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Separable Inner Race Type Separable Outer Race Type 


Hyatt Hy-Load Bearings are made in separable types as well as A-T 


in self-contained units. In the separable bearings the inner races 
are the separable units in one instance and the outer races in the 
other. Thus, the component parts of every separable Hyatt R-TS 
Hy-Load type bearing of a given size are fully interchangeable. 
Every race fits every roller assembly. 

Separable races may be assembled in one part of the shop and R-YS 


the rest of the bearing in another. When the sub-assemblies are 


brought together on the final assembly line the component bear- 
ing parts will fit correctly. No selection or matching required. BU-2 
Every Hyatt A-TS, R-TS, R-YS, BU-Z and BU-L type bearing 


has this feature—and many others. Write for data. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


HARRISON NEW, JERSEY CHICAGO DETROIT PITTSBURGH OAKLAND, CALIFORNIA 
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Precision Measurement in the 
Metal Working Industry, prepared by 
the Department of Education of 
International Business Machines Cor- 
poration; Syracuse University Press, 
Syracuse, N.Y.; Volume I, 1942, 
963 pages, $4.75; Volume II, 1944, 
290 pages, $4.75. 

This is a revised edition of a book on 
precision measurement and inspection 
methods, in two volumes. Volume I is 
concerned with nonprecision line-grad- 
uated instruments, micrometer and 
vernier instruments, precision gage 
blocks, fixed gages, thread gages, dial 
gages, and test indicators. Volume II 
discusses surface plates and accessories, 
angles, comparison measurement, meas- 
uring machines, surface roughness, and 
hardness testing. 


Dallas Aviation Report, prepared 
for the Civil Aeronautics Board; 
Industrial Department of the Dallas 
Chamber of Commerce, Dallas, Texas; 
39 pages. 

This report was written to point out 
the need for the postwar revision of the 
schedules of air lines serving Dallas, and 
to suggest the provision of additional 
air lines for areas now accessible by air 
only by indirect service. Economic 
data relating to the subject are shown 
by means of tables, graphs, maps, and 
other exhibits. 


Practical Design for Arc Welding, 
by Robert E. Kinkead; The Hobart 
Brothers Company, Troy, Ohio, 1944; 
102 pages, $3.50. 

This second volume of a series of 
books on welding design contains over 
100 plates illustrating design ideas. The 
book is intended to aid engineers and 
fabricators in getting the most out of 
welding equipment. In compiling this 
book the author’s aim has been to pro- 
vide practical information that can be 
put to good use in everyday work. 

Mathematische Grundlagen der 
Quantenmechanik (Mathematical 
Principles of the Quantum Me- 
chanics), by Johann von Neumann; 
Verlag von Julius Springer, Berlin, 
1932; published and distributed in 
the public interest by authority of the 
U.S. Alien Property Custodian by 
Dover Publications, New York, 1943; 
266 pages, $3.50. 

A rigorous treatment of the foun- 
dations of quantum mechanics, written 
inGerman. It may be used as a guide 
to the basic principles underlying theo- 
retic physics and to the application of 
mathematical techniques to physical 
problems. The axioms of the quantum 
theory are thoroughly examined and an 
effort is made to expose the status of 
causality. 


Texturen Metallischer Werkstoffe 
(Textures of Metallic Materials), by 
G. Wassermann; Verlag von Julius 
Springer, Berlin, 1939; published and 
distributed in the public interest by 
authority of the U.S. Alien Property 
Custodian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1944; 194 pages, 
$4.50. 


BOOKS 


The author attempts to give a pres- 
entation of the current actual knowledge 
of the orientation of crystals in metals 
(except monocrystals) and its effect on 
the properties of materials. It is stated 
that, until recently, texture research was 
not considered as coming within the 
framework of metallurgy and _possi- 
bilities for its application did not exist. 
The knowledge of textures that are pro- 
duced during the deformation of mag- 
nesium and zine alloys is an important 
prerequisite for the understanding of 
plastic deformation and for the pro- 
duction of distinct characteristics. The 
author endeavors to bring texture re- 
search within the scope of general met- 
allurgy and to investigate thoroughly 
the relations between texture and prop- 
erties of materials. 


Hand- und Hilfsbuch zur Aus- 
fuehrung Physiko-Chemischer Mes- 
sungen (Manual and Textbook on 
Physical-Chemical Measuring Meth- 
ods), by W. Ostwald and R. Luther; 
Akademische Verlagsgesellschaft m. 
b. H., Leipzig, 1931; published and 
distributed in the public interest by 
authority of the U.S. Alien Property 
Custodian by Dover Publications, 
New York, 1943; 986 pages, $4.95. 

This book has long been considered a 
standard manual. This fifth edition has 
been brought up to date to keep pace 
with the latest developments in meas- 


uring instruments. According to the , 


authors this manual is not meant for the 
beginner but is intended for the estab- 
lished chemist and physicist, who desire 
to become better acquainted with the 
physical-chemical branch of science 
which of late has become of such great 
importance. 

They endeavor to present first an 
opinion on possible errors and on the 
accuracy necessary for measurements 
and calculations. They also inform 
the experimenter concerning — short 
cuts and many of the expedients de- 
veloped during long years of practical 
experience. Although they had the 
services of many well-known collabo- 
rators, the authors do not claim per- 
fection for their book. Numerous dia- 
grams, tables, and calculation ex- 
amples make this a useful reference 
book. 


Einfuehrung in die Technische 
Thermodynamik (Introduction to 
Technical Thermodynamics), by 
Ernst Schmidt; Verlag von Julius 
Springer, Berlin, 1936; published and 
distributed in the public interest by 
authority of the U.S. Alien Property 
Custodian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1944; 314 pages, 
$6.00. 

This is a textbook on thermody- 
namics. It is stated that despite the 
great scope of the subject matter, the 
author tries to lead the reader to those 
problems that are foremost in practical 
interest, especially to those of heat 
transmission. The arrangement of the 
book is intended to be such as to sat- 
isfy the requirements of an engineer who 
is interested in the application of the 
various methods. With a few excep- 
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tions, all formulas in this book are pre- 
sented as mathematical equations and 
the application examples endeavor to 
bring before the reader the importance 
of the use of formulas with correct 
dimensions. In the tables and dia- 
grams, which are limited by the avail- 
able space, the latest researches have 
been considered. 


Baulemente des Flugzeuges (Ele- 
ments of Airplane Structures), by 
Herbert Wagner and Gotthold Kimm; 
Verlag von R. Oldenbourg, Berlin, 
1942; published and distributed in 
the public interest by authority of the 
U.S. Alien Property Custodian by 
Edwards Brothers, Inc., Ann Arbor, 
Mich., 1944; 295 pages, $4.50. 

A selection of lectures given by Her- 
bert Wagner at the Technical College in 
Berlin, for students of the first semester. 
It deals only with general strength 
problems. The principles required for 
the consideration of general strength 
and special calculation methods in air- 
plane construction are presented. 


Lehrbuch der Metallkunde— 
Chemie und Physik der Metalle und 
Ihrer Legierungen (Textbook on the 
Science of Metals—Chemistry and 
Physics of Metals and Their Alloys), 
by Gustav Tammann; Verlag von 
Leopold Voss, Leipzig, 1932; pub- 
lished and distributed in the public 
interest by authority of the U.S. 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 536 pages, $12.00. 

This book considers the physical as 
well as the chemical properties of met- 
als, and in this way provides a basis for 
study of the processes used in producing 
and finishing metallic materials. Ac- 
cording to the author, X-ray analysis of 
metallic materials has brought about a 
better knowledge of the phenomena that 
take place during the operations of 
drawing and rolling these materials. 
This knowledge is used as a basis for the 
ultimate application of the phenomena. 
The book is divided into three main 
parts, referring to unitary systems, 
binary systems, and ternary systems. 


The New Geography, edited by A. 
O. Crane; Todd Publishing Com- 
pany, Inc., New York, 1944; 32 
pages. 

A set of maps drawn specially to re- 
veal the reduction in the length of 
routes between world points brought 
about by modern developments in 
transport. The maps are designed to 
facilitate understanding of the problems 
of international collaboration and the 
relationship of seemingly widely sep- 
arated nations. Introductory pages 
discuss geography from the new point 
of view. 


Errata 


In the review of The Book of Westland 
Aircraft that appeared on pages 123 
and 124 of the November, 1944, issue of 
the AERONAUTICAL ENGINEERING RE- 
viEW, the price was given as 2s. 6d. 
The price should have been listed as 12s. 


‘ 
6d. 


A PATENTED “ROCKING CHAIR” 


BY J. FRED HENRY 


Publisher of “Skyways” tells how Bell Aircraft developed a method for forming plastic 


cabin tops for military fighters that eliminates surface defects and improves visibility. 


"he 


The patented “Rocking Chair” method was use 
shown here as they are being prepared 


for fly-away delivery to Russia over the Northern Route. 


“PELL AIRCRAFT has made an 

impressive record in developing 
new methods—not only for improving 
the fighting performance of our war 
planes butalso fordeveloping many in- 
novations which have greatly speeded 
up production. One outstanding ex- 
ample is Bell Aircraft’s patented ma- 
chine for molding its transparent plas- 
tic cabin tops and canopies. 

“Before 1940, these cabin tops and 
hatches were made by manual meth- 
ods, too slow for the tempo of sched- 
uled war production. Four men had 
to pull a sheet of hot plastic over a 
cotton covered form. It took time, and 
impressions from the cloth sometimes 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, 


appeared in the canopy, impairing 
Clear Vision. 


* One day it was discovered that if 


there was controlled, constant move- 
ment between the plastic sheet and 
the mold form, many of these defects 
could be eliminated. 

“Utilizing this principle, Bell Air- 
craft engineers Inve nted, and patented, 
a stretch-forming machine which keeps 
the hot rubbery thermoplastic in con- 
stant motion—rocking the form until 
the sheet of material has reached its 
proper contour and cooled to its final 
shape. 

“This ingenious mechanical ‘rock- 
ing chair’ turns out plastic cabin tops 


INC, 


PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Corporation 


Atracobra 
Aitracomet 


which are not only accurate in form 
but also of greatly improved optic 
quality. By the patented Bell Aircraft 
method a finished clear top comes off 
the ‘stretcher’ every seven minutes and 
two girls are the sole operators. 

“They say that necessity is the 
mother of invention. During this war, 
Bell engineers have developed many 
other time and _ labor-savine ideas 
which, like the patented ‘rocking 
chair’ have dee advance aeronaut- 
ical science by decades, making pos- 
sible improved manufacturing meth- 
ods not only for war but for peace 
time production as well.” 


* Buy War Bonds and Speed Victory ® 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 
P-39) and Kingcobra ( P-63 Fighters 
America’s First Jet Propelled Plane 
The Bell Helicopter 
ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Bocing Designed Superfortress 
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Air War Statistics 


Here is the Record. Gen. H. H. Ar- 
nold. The Commanding General of the 
Amy Air Forces gives some statistics 
on the amounts of bombs and other am- 
munition that have been used by United 
States airmen against the Germans and 
Japanese. Figures are also reported on 
the resultant losses suffered both by the 
enemy and the United States. Douglas 
Airview, December, 1944. 


Built by Boeing 

Boeing Aircraft. Exemplifying the 
production facilities, knowledge, and 
experience of Boeing Aircraft Company, 
several types of planes that have’ been 
developed and manufactured by this 
company are depicted in an illustrated 
pamphlet. The aircraft described are 
the Clipper, Stratoliner, Flying For- 
tress, Superfortress, Stratocruiser, and 
Kaydet. Boeing Aircraft Company. 


Glues for Plywood and Densified 


Woods 


Wood Bonding with Bakelite Urea 
Resin Glues. This booklet deals with 
the applications of urea resin glues for 
plywood and densified wood. The low 
cost, wet strength, and adaptability of 
theresins are described. Types of equip- 
ment used for the glue-setting proced- 
ures and purposes for which the resins 
are best suited are discussed. A special 
chapter is devoted to the potentialities 
ofthe urea glues. Bakelite Corporation, 


New York. 


New Catalog Section for Pioneer 
Aircraft Instruments 

Catalog Section 45-26 refers to type 
954-7 high-range Autosyn fuel flow- 
meter transmitter. It tells the purpose 
for which the transmitter was designed, 
describes its construction, and explains 
itsoperation. Instructions on how to in- 
stall the transmitter are illustrated by 
wiring diagrams. Eclipse-Pioneer Divi- 
sion of Bendix Aviation Corporation. 


Direction Indicator 


Kollsman Direction Indicator for Sim- 
plified Navigation. A 4-page folder de- 
scribes the new Kollsman Direction In- 
dicator or direct-indicating vertical dial 
compass, which offers simplified naviga- 
tion for the pilot. The folder includes 
information about the indicating fea- 
tures as well as facts about performance, 
construction, and mounting require- 
ments. AKollsman Instrument Division of 
Square D Company. 


ouse Organs 


and Catalogues 


Planning Future Airports 

The Airport. This booklet urges that 
planning for postwar development 
should be begun now by every commu- 
nity having a population of 1,000 or 
more, and shows how present neglect 
may prevent future planning. It out- 
lines a program for community plan- 
ning; tells how to organize the projects 
and select sites; and the steps that 
should be taken in laying out, surfacing, 
and equipping a modern airport. Shell 
Oil Company, Inc., Aviation Depart- 
ment, New York. 


Design and Engineering Services 


Design for Profit. To help manufac- 
turers interested in redesigning present 
products or developing new postwar 
products, a brochure has been published 


describing the services of an industrial - 


design organization. Product engineer- 
ing and product tooling are among the 
services offered. Product Designers, Chi- 
cago. 


Women's Requirements for Airplane 
Design 

“Family Plane” to Reflect Women’s 
Needs. Sally Knapp. Aireraft ap- 
pointments and operating characteris- 
tics that would increase the salability of 
airplanes from a woman’s viewpoint are 
suggested. Among the items specified 
as required by women fliers are the qual- 
ity of safety as the chief prerequisite; 
spinproof characteristics; elimination 
of the rudder pedal under foot and ma- 
neuverability of the plane solely by 
wheel; tricycle landing gear; larger 
doors; good field of vision; arrange- 
ment of the engine behind the cabin; 
roomier cabins; greater comfort; and 
‘no draft” type of ventilation. It 
is stated also that women would like 
amphibian planes, lower-cost ones, and 
planes that do not require them to be 
expert mechanics. Other improve- 
ments that are advocated for family- 
type planes include elimination of vi- 
bration; incorporation of a map holder 
in the cabin; more practical arrange- 
ment of flight and engine instruments; 
adequate baggage and fuel capacity; 
and better airport facilities. The Pega- 
sus, February, 1945. 


Cellulose Plastics under High 
Temperatures and Humidities 
Cellulosic Thermoplastics. tech- 
nical booklet lists and describes the re- 
suits of dimensional-stability tests on 
cellulosic plastics at high temperatures 
151 


and high humidities. The data indicate 
that high acetyl cellulose and cellulose 
acetate butyrate have similar dimen- 
sional stability when exposed to testing 
conditions simulating temperate and 
tropical climates, while ethyl cellulose 
plastics have superior dimensional sta- 
bility. 

To make the tests, each cellulose ma- 
terial, in formulations of varying de- 
grees of hardness, was injection-molded 
in heavy bars, medium dises, and thin 
strips, as well as extrusion-molded in 
thin strips. 

Color sketches, photographs, tables, 
an explanation of test conditions, and a 
discussion of the data contained in the 
illustrations and tables are included in 
the booklet. The Hercules Powder Com- 
pany, Wilmington, Del. 


X-Ray Diffraction 


A new 4-page leaflet describes 
X-ray diffraction and explains the tech- 
nique employed in Norelco film-type 
X-ray equipment for identification of 
materials. Supplementary sketches rep- 
resent typical diffraction films to show 
how comparisons are made. 

The following industrial applications 
for X-ray diffraction are among those 
listed: (1) determination of covering 
quality of paint pigments;. (2) identi- 
fication of aluminum-oxide modifica- 
tions; (3) metallic deposition in for- 
mation of metallic carbides; (4) deter- 
mination of character of metallic films. 
North American Philips Company, Inc., 
New York. 


Air Lines in War 


Here, There, Anywhere is the title of a 
booklet telling the story, up to October, 
1944, of American Airlines’ war assign- 
ments, including its global operations 
under contract with the Air Transport 
Command. A map shows the Air 
Transport Command routes flown by 
American Airlines. Charts show the 
overocean crossings, passengers carried, 
and the loads carried, in ton-miles. 
Photographs of air-transport operations 
are included. American Airlines, Ine. 


To Measure Vibration 


Descriptions of the design and opera- 
tion of vibration-measuring equipment 
are offered in Catalog GEA-4140. Fea- 
tures of,the models are noted, specifica- 
tions are given, illustrations are shown, 
and tables of range, accuracy, and ap- 
plications are included. The measuring 
instruments with which the leaflet is 
concerned are the dial-type indicator 


q 
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F SPACE requirements dictate a small relay 
I —and service conditions a powerful one... 
here’s the relay to fit your needs. It’s the 
Automatic Electric Class ‘“S’” Relay—tiny in 
size, light in weight, but dependable and 
packed with power. 

Class “S” Relays have been designed espe- 
cially to meet the exacting conditions of serv- 
ice on fast, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 


1. Vibration-resistance is not just ‘added on’’—it’s 


designed right into Class ‘‘S’’ Relays. And they 
withstand with a large margin of safety the most 
rigorous operating tests of the Signal Corps and 
the Air Forces. 


. A unique spring design provides high contact 


pressure within small space limits. 


. An added assurance of reliability is provided by 


twin contacts. 


. The new type of pin-pivoted armature with full 


length bearing provides the Class “‘S’”’ Relay 
with exceptionally long life even under the 
toughest conditions. 


The Automatic Electric Catalog gives full details. Write for your copy. 


Relays 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIG 


= 


AUTOMATIC ELECTRIC SALES CORPORATION 


\ 


1033 West Van Buren St., Chicago 7, Ill. 
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and light-beam type indicator for meas- 
uring displacement, and the velocity 
meter for measuring displacement or 
velocity of vibration. General Electric 
Company. 


Pioneer Sensitive Altimeter 


No. 47-3 of the Pioneer Aircraft 
Instruments publications is a catalog 
section dealing with sensitive altimeters. 
Superseding No. 88-17A, it describes 
the construction and operation of sen- 
sitive altimeter type 1583-2. It also 
contains directions for the installation 
and maintenance of this instrument. 
Eclipse-Pioneer Division of Bendix Avia- 
tion Corporation. 


Chemical Materials 


Hercules Products. A new booklet 
lists Hercules chemicals, industrial ex- 
plosives, and approximately 50 indus- 
tries that they serve. Indicating post- 
war applications for the chemicals in 
plastics, paints, textiles, film, adhesives, 
and paper, it indexes the products ac- 
cording to the various industries in 
which the chemicals and explosives are 
used and also according to chemical 
families. Chemicals in the cellulose 
family, rosins and modifications, rosin 
esters and synthetic esters, terpene sol- 
vents, and chemicals, explosives, blasting 
supplies and sporting powders, and 
special products are discussed. Hercules 
Powder Company, Wilmington, Del. 


Electric Welded Tubing as a Basic 


Material 


Better Products with Electric Welded 
Tubing. How tubing as a basic ma- 
terial has been fabricated and adapted 
to both peacetime and wartime prod- 
ucts. Characteristics of the tubing are 
described and specifications are given 
for the various applications, including 
aircraft. Formed Steel Tube Institute, 
Cleveland. 


Fabricating Wing Beams 


Beams for B-29 Wings. This is a brief 
survey of the procedures and equipment 
with which the large front and rear 
beams supporting the center sections of 
Superfortress wings are constructed. 
The methods noted are those of Bell 
Aircraft Corporation’s Marietta bomber 
plant. The Bellringer, January, 1945. 


Hangar Components 


_ Robertson Products for Airport Build- 
mgs. Materials and parts for airport 
buildings are described and illustrated 
in a 16-page bulletin. Items offered for 
consideration include protected Galbes- 
tos metal, vertical-lift hangar doors, sub- 
floors, building panels, deck sections, 
fire-resistant partitions, skylights and 
ventilators, and protective coatings. 
H. H. Robertson Company, Pittsburgh. 


Hot Dip Tanks 


A new catalog of hot dip tanks for 
automotive, aviation, marine, and Die- 
sel engine radiator- and parts-cleaning 
and degreasing has been issued. The 


Electronic 
portable flashing beacon is designed to 
operate from 6-, 12-, and 24-volt storage 


Laboratories lightweight 


batteries. It is claimed that the unit 
weighs less and requires less power than a 
stationary rotating beacon and that under 
normal operating conditions the light is 
visible 20 miles at night. 


illustrated, 8-page bulletin contains 
complete specifications on the line of 
hot dip tanks manufactured by this 
company. The tanks have capacities 
from 11 to 640 gal. and are fueled by 
city gas, manufactured gas, liquid-pe- 
troleum gas, or kerosene. Aeroil 
5 gal Company, Inc., West New York, 


Flow-Rate Indicator 


Catalog 92-C describes a flow indica- 
tor that is credited with showing the 
true flow rate. The Rotasight Flow 
Rate Indicator operates on the Rota- 
meter area-type principle and has a 
V-ported transparent metering tube 
with a float that rises in direct propor- 
tion to the flow through the meter. 
The catalog outlines construction de- 
tails and applications of the instrument. 
It also gives engineering dimensions, 
flow capacities, and prices. 

One of the most interesting applica- 
tions described is the use of the Rota- 
sight as a flow-rate alarm. The manu- 
facturer claims that it is the only alarm 
that is operated by flow-rate changes 
only and that is equally sensitive at all 
points in its flow range because of its 
straight-line calibrations. Fischer & 
Porter Company, Hatboro, Pa. 


Engine Service Bulletin 


Service Bulletin No. 20 contains in- 
structions for the installation of im- 
proved cam gears on all R-755, R-830, 
and R-915 (L-4, L-5, and L-6) series en- 
gines. Recommendations for old-type 
cam gears to be replaced with new are 
listed. A diagram illustrates the ad- 
vised procedures. Jacobs Aircraft En- 
gine Company, Pottstown, Pa. 


Eclipse Check Chart 


Check Chart No. 14 tells about reverse- 
current cutouts as an automatic means 


for preventing the reversal of electric- 
current flow. A schematic chart ac- 
companies information about the design 
features of the device, its performance, 
and _ applications. Eclipse-Pioneer 
Division of Bendix Aviation Corpora- 
tion. 


Cold-Setting Phenolic-Resorcinol 
Resin Glue 


Bakelite Cold-Setting Phenolic Resin 
Glue XC-17613. The properties of XC- 
17613, a cold-setting phenolic-resorcinol 
resin glue for wood bonding, which is 
said to provide maximum water resist- 
ance for exterior plywood applications, 
are described in an 8-page technical 
data booklet. This booklet explains 
formulations, mixing procedure, work- 
ing life of glue, spreading, assembly, cur- 
ing, cleaning, and storage. It is illus- 
trated with graphs that show pot life, 
assembly times, and clamp _ periods. 
Among its uses XC-17613 is reported to 
be applicable for plywood glider fuse- 
lages and aircraft construction meeting 
the necessary specifications for this 
work. Bakelite Corporation, New 
York. 


Electric Meters 


Bulletin No. 111 contains descriptive 
data and price information about four 
electric meters. These are the com- 
pany’s Model 710 volt-ohm-milliam- 
meter—for measuring a.c. and d.c. 
voltages up to 1,500 volts, alternating 
current up to 3 amp., direct current up 
to 30 amp., and resistance up to 10 
megohms; Model 720 a.c. ammeter—for 
measuring alternating current up to 200 
amp.; Model 610-B Mego-O-Meter—a 
battery-operated insulation tester; and 
Model PB-200 Speed-O-Meter—for 
measuring a.c. and d.c. voltages to 
1,500 volts, direct current to 1.5 amp., 
capacity to 30 mfd., decibels to +58 db., 
and resistance to 2 megohms. Superior 
Instruments Company, New York. 


Direction-Finder Antennas 


Medium-Frequency D/F Antenna. 
David Martin. A description is given 
of a modified spaced-loop antenna sys- 
tem for ground-station direction finding 
at medium frequencies, which has been 
developed for the purpose of eliminating 
polarization error. To the system util- 
izing two parallel loop antennas spaced 
at opposite ends of a perpendicular 
boom, a third loop is added. It is 
stated that the addition of this loop 
provides a sensing arrangement that 
overcomes the polarization error pre- 
viously encountered, and clearly indi- 
cates the direction of fixed or mobile 
transmitters operating in the medium 
frequencies by permitting unambiguous 
alignment. Two methods of analysis 
that are stated to establish the fact that 
this modified system is free from polari- 
zation error are described. Bendix 
Radio Engineer, January, 1945. 


History of the Petroleum Industry 


75th Anniversary. A pictorial résumé 
of the progress of the petroleum indus- 
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Boeing B-29—Hayes Dual 56” Wheels and Consolidated B-24—Hayes 56” Wheels and 


Dual Expander Tube 


Curtiss C-46—Hayes 19.00-23 Wheels and Piper L-4— Hayes 8.00-4 Wheels and 


Expander Tube Brakes. 


AIRCRAFT 
Wheels and Brakes 


Brakes. Dual Expander Tube Brakes. 


ae 


Expander Tube Brakes. 


WHATEVER THE JOB... 


Missions - sorties -“recco”- liason - transport or 
training . . . land- and carrier-based flying begins and 
ends on wheels. 


And on thousands of aircraft - military, naval, air- 
line and civil - Hayes Wheels and Brakes are standard. 
Whatever the factors - weight-saving; higher loadings 
and landing speeds; maintenance simplicity; efficient 
heat dissipation; freedom from fading, grabbing, warp- 
ing - they’re engineered and built into Hayes perform- 
ance, service-tested and proved under world-wide con- 
ditions. 


Western Representative: Airsupply Co., 5959 W. 3rd St.. Los Angeles 36, Calif. 


HAYES INDUSTRIES, INC. 


Home Office: JACKSON, MICHIGAN, U.S.A. 
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try in the past 75 years. In showing the 
many applications for which petroleum 
products have been used, the airplane 
js one of the most important A sepa- 
rate section of the booklet is devoted to 
photographs of the methods of manu- 
facturing and employing aviation gaso- 
line. The Standard Oil Company (Ohio). 


Production and Maintenance 
Suggestions 


Douglas Airview, December, 1944. 
(1) Improved procedure for installing 
beam panel assembly saves considerable 
rework; (2) improved procedure on 
spar caps combines skin, rip, and tem- 
per cuts into one operation, increases 
accuracy, and saves 8'/. man-hours per 
plane; (3) change in design of relay 
direuit prevents coolant motor failures 
by eliminating unregulated high voltage 
which caused electrical overload and 
burnouts; (4) by placing an Allen 
screw in the set holder of a one-shot 
dimpler, pressure is relieved on the set 
and the broken sets can be removed; 
(5) bending machine for tubing in- 
creases production by eliminating sev- 
eral unnecessary operations; (6) man- 
drel of required inner diameter for 
use in chuck that revolves in flaring 
machine gives correct inner diameter at 
bases of flares and saves 5'/. man-hours 
per plane; (7) redesign of cowling 
bracket eliminates seven operations and 
saves 4.2 hours per plane; (8) improved 
fly cutter with threaded adjustment is 
more accurate, eliminates chattering, 
decreases tool-bit breakage, and saves 4 
man-hours per plane; (9) electrically 
operated table for the manufacturing 
of masking paper eliminates all hand 
operations; (10) use of scrap sheet 
metal of tempered stock for making 
fairings saves time and expense; (11) 
improved tooling for installation of turn- 
ing shafts and conduits for radio equip- 
ment eliminates rework and saves 4 
man-hours per plane; (12) special jacks 
to hold main landing gear door shut for 
layout and cutting in correct position 
eliminates rework, permits work to be 
done correctly in any position, and 
saves 12 man-hours per plane. 


The Bellringer, January, 1945. (1) 
Nozzle-spray device that cools oil and 
coolant radiators with water permits 
continual running of engine for 3 or 4 
hours during tests; (2) method of test- 
ing in two sections reduces time required 
for locating leaks in airplane oxygen 
systems; (3) an electrical control box 
for operating plane’s nosewheels during 
final assembly operations eliminates 
necessity for manually operating each 
nosewheel and reduces time required for 
the operation; (4) drill jig facilitates 
faster and more accurate operation in 
aligning and drilling two tubular parts. 


North Ameri-Kansan, January 12, 
1945. Improved hookup for the hy- 
draulic test line to the air-scoop stand 
enables operator to test three air 
Scoops. 


The Consolidated Vultee Eagle, Janu- 
ary 12, 1945. (1) Location and drill 


jig for pulley bracket; (2) use of lead 
punches with steel sheeting for forming 
magnesium; (3) dise grinding of wing 
fittings eliminates milling operations; 
(4) side-arm attachment fixture for 
riveting machines; (5) jig for band saw 
to cut cell rubber parts; (6) special 
wrench for trunnion bolts. 


Bell Aircraft News, January 20, 1945. 
(1) Connection. for drill motors on 
rivet gun; (2) tool for removal of 
countersink from gower holders; (3) 
base to hold leveling tool; (4) plant 
clamp for use on crane yokes. 


The Consolidated Vultee Volunteer, 
December 29, 1944. Suggestion for in- 
stalling slots to fit over bolts of test 
plate. 


North Ameri-Kansan, January 19, 
1945. Improve punch die enables all 
the holes in the flanges around a collar 
to be made in one operation. 


North American Skywriter, December 
29, 1944. Pierce and blank die con- 
serves both time and material. 


Douglas Tulsa Airview News, January 
5, 1945. Spring and bracket assembly 
attached to pneumatic stationary riv- 
eter eliminates nipple breakage and 
reduces noise made by machine. 


Convair News, January 5, 1945. (1) 
Method of increasing output of elevator 
jig; (2) stops to hold special miscellane- 
ous templates to exact location on as- 
semblies. 


North Ameri-Kansan, January 5, 
1945. (1) Improved hydraulic system, 
comprising one large unit with eight 
station outlets, for testing hydraulic 
lines; (2) suggestion for combining 
milling operations; (3) jig for holding 
channel. 


North American Take-Off, January 12, 
1945. Simplified method of trimming 
the sides of wing spars on a band saw 
enables both sides of spars to be cut si- 
multaneously and requires one man for 
the job instead of two. 


Allison News, January 1, 1945. Test- 
ing of distributor heads at high voltage 
for possible short circuits results in a 
savings of “down time” on the test 
stands, saves replacement parts, and 
improves the quality of an aircraft en- 
gine. 

The Chance Vought News, January 25, 
1945. (1) Device for reworking stabi- 
lizer taper bolts lengthens period of bolts’ 
usefulness; (2) grease ram for removing 
broken pins from drop-hammer dies. 


The Consolidated Vultee Volunteer, 
January 19, 1945. New method of 
ringste ‘zing small pulleys eliminates one 
of two operations. 


Douglas El Segundo Airview News, 
January 9, 1945. (1) Adjustable radius 
cutter for kirksite; (2) hole spacer for 
layout of equally spaced holes; (3) 
guide block for Parker bender; (4) 
holding fixture for panels of nose sec- 
tion; (5) special router-head trim guide. 


North Ameri-Kansan, December 29, 
1944. (1) Milling fixture, in which 
three hand router machines are placed 
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at 120° apart and are equipped with 
small fly cutters, mills three sides of the 
bar simultaneously; (2) method of 
checking valve seats; (3) bomb-rack 
continuity checker. 


Convair News, January 19, 1945. (1) 
Counting device for use on power shears 
eliminates hand counting of parts 
turned out by shears; (2) positive stop 
on an electric drill gun prevents the 
drill bit from extending through the 
panel skin and reaming out the threads 
in jigs used for holding screws. 


Noorduyn Tale-Spin, January, 1945. 
(1) Adjustable jig for making cabin- 
door sill on bench; (2) installing a 
chuck on shaper to accommodate rout- 
ing cutter saves time; (3) method of 
cutting grommets in halves reduces 
number of operations from 15 to seven; 
(4) an automatically operated machine 
for bending clips of all sizes saves con- 
siderable time; (5) special clamp for 
installing and removing propeller-pitch 
governor testing unit; (6) modifica- 
tion to Cockshutt nibbler results in a 
saving of time and energy and lowers 
cost of parts. 


North Ameri-Kansan, January 26, 
1945. (1) Special riveting tool for 
basket nuts; (2) spring-action clamp 
for side-panel conveyors; (8) special 
set for squeeze gun used on Plexiglas es- 
cape hatches. 


The Wasp Nest, January, 1945. (1) 
Grinding two grooves in the torque 
indicator piston simultaneously elimi- 
nates the possibility of misjudging the 
location of the second groove; (2)a 
tiny plug for blocking oil lines replaces 
four fixtures. 


Jahco News, January, 1945. (1) A 
cam to make counterbore in a gear elimi- 
nates semifinish operation, saves time 
and equipment, and results in a more 
uniform product; (2) use of automatic 
feeds for cutoff operation saves time, 
enables the use of coiled stock, and 
gives a more uniform part; (3) set of 
combination jaws for turret lathe re- 
sults in increased production. 


Grumman Plane News, January 11, 
1945. (1) Storage and transportation 
stand for spinners; (2) special skin 
clamp for center-section skin riveting; 
(3) machine for reworking caps for hy- 
draulic units; (4) spring-type bumper 
block for arresting hook installations; 
(5) special holder for rotary files used 
to install rear hood cabins; (6) suction 
cup tool for drilling templates; (7) 
small circular handsaw for trimming 
stringers on the plane’s center section; 
(8) special bracket for the rudder- 
elevator throw jig is used for holding 
the rudder and elevator in neutral posi- 
tion; (9) special pull-up clamps for in- 
stalling leading edges. 


The Menasco Flying M, January 26, 
1945. (1) Idea for grinding reamers 
eliminates hours of hand reaming and 
increases the durability of reamers; (2) 
use of water on La Porti broach grinder 
enables the operator to work faster and 
reduces possibility of heat causing the 
part to warp; (3) method of grinding 
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threading tools and holding them square 
within a close tolerance; (4) improved 
methods of masking and plating main 
cylinder and tail piston of the hydraulic 
system. 

North American Aviation, Inc., Take- 
Off, January 26, 1945. Method of burring 
sheet-metal parts by stacking and finish- 
ing inner edges with an end mill cutter 
on a drill press eliminates steel-wool 
buffing and reduces time required for 
operation. 

Eastern Aircrafisman, January, 1945. 
(1) A machine for cutting and stripping 
wire could not be adjusted to a limit 
closer than '/, in., making it necessary 
to cut, by hand, a '/,-in. length from 


each cable to fit the terminal properly. 
The attachment of a spacer !/;¢ in. wide 
to the cutter eliminated that time-con- 
suming hand work. (2) Two aircraft 
parts had formerly been punched from 
separate sheets of metal on the Whistler 
die and routed sing excessive waste 
of metal. A jig was suggested by which 
both pieces could be cut from one sheet 


of flat stock, and a similar procedure 
was adopted for two other parts, elimi- 
nating considerable waste. (3) Re- 


bending a welding tip to fit within the 
pitot tube being welded, to eliminate 
improper distribution of heat that had 
resulted in cracks in the tube under the 
former method. 


a Lamb Electric motor because: 


application. 


. better performance. 


compact design... low weight 


vite LAMB ELECTRIC MOTOR 


Your new product can be given these important advantages by using 
1. Every motor is designed to meet the requirements of a particular 


2. Long experience has taught us where and how much motor weight can 
be reduced without interfering with essential electrical characteristics. 


3. As a result of this experience, frequently product design suggestions 
can be made which reduce product weight . . . improve compactness 


In order to realize the full benefits of special application, be sure to 
consider the motor in the early stages of product development. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


Lamb Eloi 


SPECIAL APPLICATION 
FRACTIONAL HORSEPower MOTORS 
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Macmillan Company 

The Nation 

Newsweek 

New Pencil Points 

Pitman Publishing Corporation 
Popular Science Monthly 
Simon & Schuster 

Skyways Magazine 

Southern Flight 

Time, Inc. 

Young America 

Ziff-Davis Publishing Company 


Schools and Universities 


Columbia University 

Guggenheim Airship Institute 

Harvard University 

Massachusetts Institute of Technol- 
ogy 

Montreal University 

New Bedford, Mass., Public Schools 

New York University 

Oklahoma City Public Schools 

Pennsylvania Department of Public 
Instruction 

Polytechnic Institute of Brooklyn 

Princeton University 

Rensselaer Polytechnic Institute 

University of Pennsylvania 

Webb Institute of Naval Architec- 
ture 


Government Agencies 


Brazilian Government Trade Bureau 

British Information Services 

Chinese Air Force 

Newfoundland Government Informa- 
tion Bureau 

Royal Air Force 

Royal Naval Fleet Air Arm 

U.S. Army Air Forces 

U.S. Army Signal Corps 

USS. Civil Aeronautics Board 

USS. Civil Service Commission 

U.S. Coast Guard 

U.S. Coordinator of Inter-American 
Affairs 

U.S. National Advisory Committee 
for Aeronautics 

U S. National Bureau of Standards 

U.S. National Research Council 

U.S 

U 


S. Navy 
S. Office of Scientific Research & 
Development 
U.S. Office of Strategic Services 
U.S. War Manpower Commission 
Organizations 


Aircraft War Production Council, 
East Coast, Inc. 

American Maritime Council 

American Society of Mechanical Engi- 
neers 

Catholic Youth Organization 

Foreign Policy Association 

Metropolitan Museum of Art 

Petroleum Research Foundation, 
Inc. 

Soaring Society of America, Inc. 

Social Science Research Council 
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Survey Shows Preference for Aviation 


The conclusion reached by two in- 
dependent surveys conducted to obtain 
information regarding the future oc- 
cupational preferences of servicemen 
is that more than 19 per cent of men now 
in the armed forces aspire to a career in 
aviation after the war. Further, the 
studies showed that more than half of 
all servicemen plan to take advantage of 
the educational advantages available 
to them under the so-called GI Bill of 
Rights and other veterans’ legislation. 

An analysis of the surveys indicating 
that over 19 per cent of all servicemen 
want to make their living in aviation 
shows that 9 per cent want to be in 
aeronautical engineering; 4 per cent 
aviation mechanics; 2 per cent com- 
mercial pilots; 1 per cent in aviation 
radio; and 3 per cent in manufacturing 
or miscellaneous lines of the industry. 
A full 54 per cent intend to obtain re- 
education or vocational training under 
the GI Bill of Rights and allied veter- 
ans’ legislation. 

In order to keep interviews unpreju- 
diced the men were allowed to state 
their plans and preferences before any 
mention of aviation or any other oc- 
cupation was made by questioners. 
However, those who did express an am- 
bition to work in aviation were asked to 
state job preferences. The interviews 
were held with servicemen picked at 
random by questioners working on 
Peachtree Street, Altanta, Ga., and in 
the downtown district of Los Angeles. 
While most of those interviewed were 
Army men, a number were Navy men, 
Marines, and Coast Guardsmen. No 
special effort was made to question 
A.A.F. personnel or Navy fliers. As a 
matter of fact, those in air services 
interviewed were fractionally less nu- 
merous than the relative strength of 
those branches compared to the total 
armed services. Aeronautical Training 
Society, Washington, D.C. 


Demonstration Film on Couplings 
and Fittings 


“Saving Hours for Victory” is a sound 
and color film, available for showings 
throughout the United States. This 
16-mm. film provides actual aircraft 
and field demonstrations of the quick- 
detachable features and replacement 
operations characteristic of Aeroquip 
self-sealing couplings, flexible hose lines 
and fittings. 

Prints of the film are available to all 
military and naval training and main- 
tenance groups, aircraft manufacturers 
and service organizations, air lines, and 


technical schools. The running time 
of the film is 10 min. Aeroquip Cor- 
poration, Jackson, Mich. 


Added Sizes of Cored and Bar 


Bearing Material 


‘ Several dozen new sizes of cored and 
solid bar stock in Oilite materials for 
self-lubricating Oilite bronze and fer- 
rous-base Super-Oilite bearings in bar 
form have been added to the maker’s 
size list. The new sizes embrace a range 
of 3/s in. to more than 12 in. in di- 
ameter. 

With a bin of various sizes of self- 
lubricating cored and solid bars on 
hand, a plant is equipped to make rapid 
bearing replacements on a breakdown, 
provide the necessary replacement for a 
faulty bearing installation, and give 
the engineer or production man the 
means for quickly securing a bearing 
for experimental needs. Although Oil- 
ite differs from cast materials in that it 
is made from metal powders and im- 
pregnated with oil, the cored and bar 
pieces are machined exactly like a cast 
bearing. Amplex Division, Chrysler 
Corporation, Detroit. 


Radio Range Orientator and 
Computer 


Features attributed to the Dean 
Radio-Range Orientator are that it in- 
stantly and accurately gives the pilot 
his (1) bisector heading; (2) drift cor- 
rections; (3) heading to fly to reach the 
nearest beam leg when getting a fade- 
out signal; (4) headings to fly during 
turn-around procedure on each beam 
leg; (5) aircraft-to-station bearing; 
(6) station-to-aircraft bearing. 

Four arms on the orientator can be 
set to coincide with the published beam 
bearings of the particular radio range 


The Dean radio range orientator. 
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being flown. The four bisector head- 
ings are then automatically indicated. 
The turn and heading computer is found 
on the reverse side. It contains a 
rotatable disc with index arrow and 
four sets of figures that answer many 
questions for the instrument pilot. 
Aviation Associates, Chicago. 


High-Altitude Aircraft Ignition 


System 


A new low-tension aircraft ignition 
system is credited with being one of the 
first developments toward making prac- 
tical flights at altitudes of 50,000 ft. and 
over. 

The new system is reported to make 
possible higher voltage sparks at the 
spark plugs while replacing a high- 
tension current of more than 12,000 
volts with a low-tension current of 
comparatively few hundred volts. It 
enables efficient operation at higher 
altitudes than ever before, easier con- 
trol of the electric current, less inter- 
ference with radio reception, and greatly 
increased resistance to moisture and 
other atmospheric conditions. In ad- 
dition, it is said that this new low- 
tension ignition system is able to de- 
liver a higher voltage spark than other 
systems after spark plugs become fouled 
with use, thus keeping engine perform- 
ance at a high level with fewer timeouts 
for spark plug cleaning. Bendix Avia- 
tion Corporation. 


Boeing C-97 Transport 


First details of a new supercargo and 
troop transport for the U.S. Army Air 
Forces—the Boeing C-97—have been 
announced by the A.A.F. and the 
Boeing Aircraft Company, following a 
series of test flights. The plane is a 
transport counterpart of the Boeing B- 
29 Superfortress and exceeds all exist- 
ing Army Air Force transports in range, 
pay load, and size. It is capable of 
carrying more than 100 fully equipped 
troops for long distances at exception- 
ally high speed. 

A feature of the C-97 is a pair of load- 
ing doors that open under the rear of 
the fuselage, with a drive-up ramp that 
is let down from within. The ramp is 
self-contained in the plane and is re- 
tracted into the airplane by an elec- 
trically powered cargo hoist, so that no 
special equipment is necessary on the 
field to load or unload the transport. 
Two fully loaded 1'/;-ton trucks can 
be driven up the ramp into the air-: 
plane with plenty of room left for other 
equipment or cargo, or two light tanks 
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One 


Universal 


nach: 
designed for servi g of all 
materials and assemblies. These mod- 
els test in torsion, direct stress, and 


flexure and incorporate many novel 


loading and controlling methods. 


aldwin Locomotive Works, 


Deldwin Southwark Division, Phila- 


delphia 42, Penna. Offices: Philadelphia, 
NewYork, Washington, Boston, Chicago, 
St. Louis, Cleveland, San Francisco, 


Houston, Pittsburgh. 


THE BALOWIN 
GROUP 


BALDWIK 


TESTING EQUIPMENT 
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ean be accommodated. The cargo 
hoist operates On a ceiling rail along the 
entire length of the fuselage. To facili- 
tate loading and unloading, the powered 
transverse hoist operates directly over 
the main loading doors that so a truck 
ean be backed under it or loads can be 
picked up directly from the ground. 
The latest developments in cargo 
tie-down systems are included. One 
method, for example, employs use of four 
large pallets that are preloaded on the 
ground and the cargo lashed down. 
The entire platform is then lifted into 
the plane and made fast. 

The C-97 utilizes the Boeing ‘117” 
jow-drag wing and other aerodynamic 
advancements that have been proved 
on the B-29. Like the Boeing Strato- 
liner and the B-29, the new transport is 
pressurized for operation at high al- 
titudes. It has wings, tail surfaces, and 
landing gear identical to those of the B- 
29, but the volume, 10,000 cu.ft., is more 
than twice that of the B-29. It has us- 
able cargo space almost equal to that of 
two average railway boxcars. 

Engines of the initial C-97 are the 
same as those used on the B-29, that is, 
2200-hp. Wright Cyclones, driving 
Hamilton Standard four-bladed pro- 
pellers. For postwar air-line operation 
Boeing has announced that the com- 
mercial versions will be equipped with 
engines expected to develop up to 3,500 
hp. each. 

Details of the performance, operating 
range, etc., like those of the B-29 Su- 
perfortress, are restricted for military 
reasons. However, the C-97 is reported 
to be larger, faster, and to carry a greater 
load farther than any other military land 


transport. It is revealed to have a 
maximum speed of well over 300 
m.p.h. 


The plane is 110 ft. 4 in. long, 12 ft. 
longer than the B-29. Its wingspread 
of 141 ft. 3 in. is the same as that of the 
Superfortress. Its design gross weight 
is 120,000 lbs. 

The two decks of the new airplane 
are achieved by building, in effect, one 
fuselage section on top of another, the 
upper section being longer and the two 
streamlining into each other. The 
bottom section is the same diameter as 
the B-29 and the top section consider- 
ably larger. This two-deck arrange- 
ment, with two separate cabins below 
and a main cabin 78 ft. long above, 
allows unusual versatility in utilizing the 
airplane for military cargo. Boeing 
Aireraft Company. 


Quick Opening for B-29 Bomb Bay 


oor 


Split-second opening of the bomb 
bay doors of the B-29 Superfortress is 
one of the latest refinements in the 
bomber since it has been in action over 
Japan. The bomb bay doors now snap 
open in 7/9 sec. and close in 3 sec. by 
means of a pneumatic bomb=door 
actuating device. Under the former 
electrical-control system it took 15 or 
more seconds to open the doors fully and 
still longer to close them. 

It is reported that tactics of German 
fighters in striking at B-17 Flying For- 
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tresses dictated the change in systems. 
The Nazis learned that the opening of 
the bomb bays was a sure signal that a 
B-17 had started its bombingrun. They 
knew, too, that when a bomber started 
its run it had to maintain a constant 
speed on a steady course in order to 
give the bombardier a chance to track 
his target accurately. Therefore, the 
German would lurk out of range until 
he saw the bomb bays start to open, 
then he would dart in for an attempted 
kill, knowing the pilot could take no 
evasive action on the run. 

Fortress pilots tried to offset these 
tactics by opening the doors at the last 
possible moment, but this handicapped 


the bombardier and interfered with his ° 


“tracking” because the bomber would 
be slowed when the doors opened. Boe- 
ing Aircraft Company. 


Oil and Coolant Strainer 


Used on machine tools for straining 
cutting oils and coolants as well as for 
other installations using flood oiling, 
the new Metex strainer is credited with 
the following features: (1) No strainer 
housing is required. The strainer is 
installed in the tank and the oil or cool- 
ant is piped direct from strainer to pump. 
Strainer units are a combination of wire 
and cotton, interknit into a mesh by 
machines especially developed and de- 
signed for this purpose. This makes a 
strong, noncollapsible strainer unit. 
(2) All of the strainers have a large 
strainage area; exceptional capacity to 
hold dirt, grit and chips can be pro- 
vided in the larger units where there is 
sufficient space for installation. (3) 
The strainer units are replaceable and 
slip in and out quickly and easily, 
which, with the high capacity of the 
units, reduces the ‘‘down time’”’ on ma- 
chines. George Butler Company, Chi- 
cago. 


Carbide Grooving Tool 


An inexpensive method of overcom- 
ing tool troubles encountered while 
machining grooves in steel bushings was 
evolved recently by the simple ex- 
pedient of converting a standard right- 
hand earbide-tipped turning tool with a 
straight tip into a precision grooving 
tool. 

The job consisted of grooving a bush- 
ing made of SAE-4140 bar stock having 
a Brinell hardness of 290-310. The 
groove was 0.160 in. deep and 0.090 in. 
wide, +0.001 in. Originally, the groove 
was machined with a high-speed steel 
tool that gave from 10 to 12 pieces be- 
tween grinds. Rejections were high 
because of the rough finish produced by 
the high-speed steel tool and produc- 
tion was low. 

A standard right-hand turning tool 
with a straight tip made of Grade 78 
Carboloy cemented carbide—a grade 
having high resistance to wear—was 
ground. The tool was then rotated 90° 
and the steel cut out. Because of the 
increase in braze area, the result was an 
inexpensive grooving tool that com- 
bined high precision with an even greater 
degree of strength than is possessed 
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by the usual type of carbide grooving 
tool. 

With this improvised grooving tool a 
cutting speed of 350 surface ft. per min. 
was maintained with a 0.003-in. feed. 
The number of pieces obtained between 
grinds increased to 125. The finish ob- 
tained approached that of a ground 
surface. Carboloy Company, Inc., De- 
troit. 


Data File on Stainless Steels 


Technical data concerning stainless 
steels are summarized in a file-size 
folder, in which is contained a tabula- 
tion of the physical properties, working 
properties, and recommendations for 
use of twelve grades of stainless steel. 
The forging heat, drawing range, and an- 
nealing and hardening treatment are 
specified for each grade, and the forms in 
which the different grades are avail- 
able are indicated. A graph attached 
to the folder gives the expansion curves 
of nickel-iron alloys compared with 
carbon steel. The Carpenter Steel Com- 
pany, Reading, Pa. 


Stroboscope of Wide Range 


Based on a new principle, the re- 
cently developed CML Model 1200 
stroboscope reportedly increases the 
range through which moving objects may 
be examined. With it rotary speeds 
from 600 to 600,000 r.p.m. or vibra- 
tions from 10 to 10,000 cycles per sec. 
can be “stopped” and studied. 

Since the light source is mounted in a 
small probe at the end of a 5-ft. flex- 
ible cable, this device enables small ob- 
jects to be viewed at close range. Pro- 
vision is made for operation of the unit 
from external tuning-fork or crystal 
standards where extreme accuracy is 
required. The motion of objects mov- 
ing at irregular speeds may also be 
“stopped” with the new model. 

An accurate repetitive pulse rate is 
obtained, as the pulses are derived from 
a stable audio oscillator. Not only 
does this eliminate the necessity for 
constant readjustment of the repetitive 
rate, but it provides clearly defined 
images at high speeds. A_light-in- 
tensity control switch is provided for 
greater flexibility. This enables the 
user to control both the intensity of 
the light and the duration of the pulse 
length. Communication Measure- 
ments Laboratory, New York. 


XP-55 Fighter 


A fast and highly maneuverable 
pusher-type fighter plane, officially des- 
ignated as the Curtiss XP-55 and called 
the Ascender, is under experimental de- 
velopment. It has its power plant and 
wing surfaces mounted to the rear of the 
pilot, while elevator controls are in the 
nose. 

Developed by Curtiss-Wright Cor- 
poration’s Airplane Division at St. 
Louis, the XP-55 is described as a low- 
wing, all-metal, ‘‘tail-first,” single-en- 
gined, single-place, pusher pursuit plane. 
Its rudders are near the ends of the 
swept-back wing, instead of at the rear 
of the fuselage, and are fully movable. 


| 
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HYCAR O.R. 


A few basic types of synthetic rubbers are 
being surrounded by an ever-thickening 
fog of trade names and other designa- 
tions. It is the result of the rapid devel- 
opment of the synthetic rubber industry 
and not a “deep-dyed plot” to confuse 
the unwary. 


But the fact that confusion does exist is 
a challenge to everyone vitally concerned 
with the new world of product develop- 
ment opportunities opened by synthetic 
rubber technology. 


Here at “Ohio Rubber,’”? ORCO techni- 


NEED Cade (Yeco-~ 


NEOPRENE 


cians are keeping abreast of the compli- 
cated and ever-changing map of synthetic 
rubber. Without favor or prejudice (Ohio 
Rubber is a user, not a producer of 
synthetic rubber) ORCO technicians 
seek only to apply the advantages of 
ALL varieties of synthetic rubber to 
the particular requirements of each 
specific application. 


If YOU seek help on rubber or synthetic 
rubber for molded parts, extruded parts, 
or rubber-to-metal adhesion parts, 


CALL “ORCO.” 


THE RUBBER CaomMPANY - Oni0 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS » WASHINGTON - CLEVELAND 
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A side view of the new Curtiss XP-55 Ascender. 
airplane development is claimed to have many advantages over conventional designs. 


It is powered by an Allison 1,275-hp. 
engine and has a “kickoff” control on 
its Curtiss Electric three-blade constant- 
speed propeller so the pilot may jettison 
the propeller in the event of an emer- 
gency jump. 

Advantages claimed for tail-first air- 
craft of this type are speed equal to or 
greater than conventional design air- 
planes of the same horsepower; im- 
proved longitudinal control and ma- 
neuverability, improved forward vision 
and search view; greater quiet for the 
pilot because the engine is behind him; 
the guns, being clustered in the nose of 
the plane, fire straight ahead and need 
not be synchronized to fire through the 
propeller, nor need their rate of fire be 
limited; increased rudder effectiveness 
for recovery from spins; less danger to 
the pilot from a fire in the engine; bet- 
ter handling characteristics on the 
ground; better handling character- 
istics at very high speed because the 
elevators are removed from the com- 
pressibility wake of the wing. 

The Curtiss Ascender is one of a 
number of types developed experi- 
mentally for the Army Air Forces, which 
will not be produced in quantity but 
which are expected to make a significant 
contribution to future aircraft design 
projects of the Army Air Forces. Cur- 
tiss-Wright Corporation. 


Spray Gun for Industrial Cleaning 
Operations 


A new pressure-feed spray gun is 
designed especially for industrial de- 
greasing and cleaning operations on 
castings, forgings, sheet metal, etc. 
Operated from a pressure-feed tank, 
the gun handles all kinds of commercial 
solvents and cleaners, producing a 
heavy, driving but well-atomized spray 
that speedily removes dirt and grease. 

It is light and shaped to fit the hand 
comfortably. A two-finger . trigger is 
designed to reduce hand fatigue. When 
the trigger is pulled only part way back, 
air alone is emitted from the nozzle, per- 
mitting the gun to be used for dusting 
and drying. The DeVilbiss Company, 
Toledo, Ohio. 


Angle Blower Drive Unit 


A fractional-horsepower electric-mo- 
tor drive unit was specifically designed 
for cabin-heater drive in the Douglas 


This experimental pusher-type fighter 


A-26. The motor is a lightweight, con- 
tinuous-duty type, !/2 hp., 7,000 r.p.m., 
fan cooled, for use in a 28-volt system. 
It is equipped with a right-angle gear 
box and drive shaft. Gear ratio is 1 to 
1. This self-contained unit is designed 
to fit in a restricted space within’ an 
existing air-frame structure. A cata- 
log is being prepared and will be sent 
in response to a written request. Elec- 
trical Engineering and Manufacturing 
Corporation, Los Angeles. 


Portable Flashing Beacon 


A new, lightweight, portable flashing 
beacon produces high-intensity, short- 
duration, intermittent light flashes. 
It operates from 110 volts d.c. or a.c. 
and utilizes a vibrator power supply, for 
converting to 2,000 volts d.c. to produce 
the flashing light. This same equipment 
is designed to operate also from 6-, 12-, 
or 24-volt storage batteries. All con- 
nections are made with waterproof plugs 
and the carrying case itself is completely 
waterproof. The beacon lamp may 
be separately mounted on a pole if de- 
sired. 

The unit weighs less and requires less 
power than a stationary, rotating 
beacon. Under normal operating con- 
ditions, its light is said to be visible for at 
least 20 miles at night. Electronic 
Laboratories, Inc., Indianapolis. 


New Line of Demagnetizers 

A new line of demagnetizers for com- 
pletely demagnetizing magnetically soft 
materials, such as common irons and 
steels, and partly demagnetizing per- 
manent magnets such as alnico, has been 
announced. They are designed to de- 
magnetize tools, drills, and punches, 
safeguarding them against the excessive 
heat and wear caused by the adherence 
of magnetic chips. In addition to de- 
magnetizing various machined parts, 
the demagnetizers can also be used to 
adjust and stabilize the magnetic flux 
in permanent flux assemblies for such 
applications as electric instruments and 
control devices. 

Consisting of a cylindric air-core coil, 
mounted in a sturdy stand at a con- 
venient 45° angle, these instruments 
are available in a 4-in. size, rated 115 
volts, 60 cycles, a.c., and in 8- and 12- 
in. sizes, rated 220/440 volts. Long 
flexible leads, for connection to the power 
line, are furnished with the 4-in. size, 
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while a sniall connection box behind the 
coil of the larger sizes accommodates 
standard electric conduit. 

In operation, rated voltage is applied 
and the material to be demagnetized is 
either passed directly through the coil or 
placed in its center and slowly with- 
drawn about 2 ft. along its axis. At that 
point the magnetic field is negligible, 
and the material is then demagnetized. 
For continuous operation, nonmetallic 
conveyer belts can be run through the 
coil, provided the parts being de- 
magnetized are neither in metal con- 
tainers nor in contact with each other, 
so as to cause shielding. General Elec- 
tric Company. 


Self-Ejecting Drill Jig 


A self-ejecting drill jig has been de- 
veloped which functions as follows: 
The part being drilled is placed in the jig 
and the underside of the head of this 
part is located and clamped against the 
surface. Having been depressed by the 
clamping action, the spring-loaded pin 
ejects the machined part from the jig 
when unclamped. 

The chamfer and hole in the channel 
in the V-block of the jig provide for the 
removal of chips. A fabrication of a 
channel and base plate is the support for 
the V-block and bushing plate. The 
base plate is of sufficient size to allow the 
clamping of the drill jig with the drill 
bushing positioned under the spindle of 
the drill press. General Electric Com- 
pany. 


G.E.’s Copper Man 


General Electric’s life-size “copper 
man,” which reproduces the human 
circulatory system, will be used as a test 
machine for electrically warmed flying 
suits and other similar equipment at the 
Bridgeport plant. This is the second 
“copper man” General Electric has 
made for testing electrically warmed 
clothing. A similar device is in use at 
the Wright Field Aero-Medical Lab- 
oratory. Not only has the Wright 
Field ‘‘copper man” contributed to the 
comfort and safety of bomber crews 
flying at high altitudes in the war 
theaters but also has saved human ex- 
perimenters from the discomforts and 
suffering of testing conditions in 
high-altitude, low-temperature cham- 
bers. 

Only by cut-and-try methods and by 
tests that involved people sitting long 
hours in a cold room at as low as — 60°F. 
were the garments that have made 
high-altitude bombing possible de- 
veloped. Facilities for research and de- 
velopment were expanded and General 
Electric utilized the service of low- 
pressure, high-altitude chambers at both 
the Harvard Fatigue Laboratory and 
the Yale University School of Medicine. 
The company has also worked closely 
with the Aero-Medical Laboratory at 
Wright Field. 

The device duplicates almost exactly 
the human temperature system, and 
provides the scientific answer to the 
problem of testing electrically warmed 
flying suits, gloves, shoes, and blankets 
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ON CARBURETOR HEAT 


The Douglas A-26 Invader attack bomber, 
one of our fastest and most versatile 
tactical weapons. Photo courtesy Douglas. 
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BARBER-COLMAN CONTROLS 


Hc speed, easy maneuverability, heavy 
armament, and sizeable bomb load are 
the characteristics which make the Douglas 
A-26 “Invader” one of the most formidable 
additions to our Air Forces. This airplane 
was designed for service as a fighter, bom- 
ber, night fighter, torpedo plane, destroyer, 
strafer, or attack airplane, or any combina- 
tion of these types. It is described as 
“extremely easy to handle, with well group- 
ed controls, comfortable seating, and de- 
void of any vicious tricks.” Among the 
controls are four manual switches, two for 
carburetor heat, and two for carburetor 
filters. These switches remotely position 


AND FILTERS FOR THE A-26 


four Barber-Colman Power Units control- 
ling the heat doors on the warm air supply 
for the carburetors to counteract icing con- 
ditions and the dampers on the air intake 
filters that keep ruinous dirt out of the 
carburetors and engine cylinders. 

The Barber-Colman units are powerful, 
light in weight, dependable in operation, 
and function accurately and quickly to meet 
fast-changing conditions encountered in 
flight. These and various other Barber- 
Colman Control Systems are available for 
many aircraft applications. Complete en- 
gineering data on equipment to meet specific 
requirements will be furnished on request. 


BARBER-COLMAN COMPANY 


1245 ROCK STREET * ROCKFORD, ILLINOIS 


Barber-Colman controls on the A-26 
are four power units for remote control 
of carburetor heat and air filters. 
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at low temperatures without inflicting 
suffering and danger on human beings. 
A complicated system of electric wires 
js connected with separate areas of the 
copper head, torso, hands, and feet. The 
figure has been so wired and circuited 
that it practically reproduces the varied 
heat of different parts and members of 
the body. The body has been divided 
into 15 areas, the amount of energy to 
each area being subject to individual 
control. The temperature can be made 
to vary from subnormal to above nor- 
mal. 

The figure has two main func- 
tions. First, by maintaining a desired 
temperature equivalent to the human 
body, the results can be determined for 
any kind of garments worn under any 
atmospheric conditions by measuring 
the energy input together with the sur- 
rounding temperature. Thus, it is pos- 
sible to tell what clothing is adequate 
under given atmospheric conditions. 
Second, the controls can be set so that 
the energy is equivalent to that of nor- 
mal metabolism less exhaled heat. In 
this case, the “copper man’’ represents 
man at rest and it can then be deter- 
mined how much clothing to put on to 
keep a Man warm. 

The “copper man” has been modeled 
by a sculptor from dimensions furnished 
by the Army Air Forces. Recognizing 
the importance of developing better 
hand and foot protection, the Aero- 
Medical Laboratory has also had Gen- 
eral Electric make four separate hands 
and four separate feet and remote-con- 
trol equipment for these. General Elec- 
tric Company. 


50-KW. Electronic Heater 


A new 50-kw. electronic heater for 
surface and localized hardening of gears, 
rods, and other parts and for annealing, 
brazing, and soldering operations is rec- 
ommended by the maker for use in 
metal-working plants. The new heater 
is available in models rated either 230 
or 460 volts, three phase, 60 cycles. 

The parts to be heated are positioned 
in the fixture and the start button is 
pressed. Automatic controls then reg- 
ulate the heating and quenching cycles, 
assuring duplication of results on each 
part. An attached work table provides 
two heating positions, permitting full 
utilization of the high-frequency power 
supply for maximum production. 

Completely enclosed in grounded 
steel, which minimizes radiation and 
affords protection for the operator, the 
entire unit weighs approximately 6,000 
lbs. and is 84 in. wide, 94 in. deep, and 
82 in. high overall. The electronic 
heater cabinet is composed of two com- 
partments, one of which contains an air- 
cooled transformer to step up power 
supply voltage to the six rectifier tubes, 
and such accessory items as a contactor, 
& tap-changing switch, and filament 
transformers. The other compartment 
contains the high-frequency compo- 
hents—a single water-cooled oscillator 
tube and a bank of water-cooled capa- 
citors. The two compartments are 
separated by a heavy, protecting parti- 
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_The General Electric Copper Man, molded from average dimensions of Army Air Forces’ 
fliers, saves human volunteers from the suffering of low temperature tests of electrically 
warmed clothing and casualty blankets for the armed forces. 


tion. Meters and controls are conven- 
iently mounted on the front of the two 
compartments, which are securely 
bolted together. General Electric Com- 
pany. 


Illuminated Ground-Glass Inspection 
Plate 


An illuminated ground-glass inspec- 
tion plate has been devised as a simple, 
quick means of checking angles on tools 
or matched cutters. The glass is set 
in a wooden frame at an angle of ap- 
proximately 65°. The light source 
under the plate is a standard 100-watt 
lamp. 

The tool being checked is placed on 
the plate and the protractor or tem- 
plate is brought against the side of the 
tool. Any error is immediately dis- 
cernible. The method provides a posi- 
tive check against the true cutting 
edge of the tool, which is not always pos- 
sible when the protractor is held in one 
hand and the tool in the other. 

This inspection plate is inexpensive, 
simple to make, and easily replaceable 
if broken. It can be used by inex- 
perienced persons, and is adaptable to a 


variety of inspection jobs. General 
Electric Company. 


Automatic Case Numberers 


One of the special models of an auto- 
matic machine for numbering shipping 
cases and papers has now been made 
standard. It consists of seven wheels 
that imprint three digits, the word 
“OF,” and then three more digits. The 
first group of three digits will change 
consecutively or in duplicate with each 
impression to show the case number; 
the last three digits are set by hand and 
remain unchanged, indicating the total 
number of cases to be shipped. In this 
way each impression immediately shows 
how many cases have been shipped and 
total number to be shipped. 

These automatic case numberers are 
available in the regular numbering set- 
ups for straight serial numbering or lot 
numbering of cases, or they may be 
procured in special models. In either 
vase, they may be obtained with dif- 
ferent characters in sizes 1 in., °/, in., 
and !/,in. Adolph Gottscho, Inc., New 
York. 
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Vari-Formers for A.C. Voltage 
Control 


The Gulow Vari-Former is reported 
as offering extreme flexibility in a.c. 
voltage control. Voltage is continu- 
ously variable, from zero to maximum 
values. A self-aligning solid silver con- 
tact, finger-tip controlled by a single- 
knob switch, provides small increment 
voltage changes throughout the range 
of the device. No carbon brushes are 
used. Incremented increase is in the 
order of 0.75 volt or less. 


Standard units are of the autotrans- 
former type for high efficiency and good 
regulation. They are available wound 
for constant current or taper wound for 
current proportional to voltage. All 
working parts and windings are fully 
protected by well-ventilated, heavy- 
gage shell for protection from dust and 
mechanical damage. Windings are on 
shell-type core, impregnated for im- 
munity to moisture and humidity. 
Mounting methods provide for bolting 
to a panel support or table mount- 
ing. 


The units are supplied either with 
autotransformer winding or separate 
windings for isolation of circuits. They 
are available for one- or three-phase use 
with single control. Class “A” or “B” 
insulation is optional. Gulow Corpora- 
tion, New York. 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


Mobile Oxygen-Generating 
Units 

Mobile oxygen-generating units have 
been made available at advance air bases 
in combat zones throughout the world. 
These portable generators weigh about 
36,000 Ibs. and are housed in large 
trailers built by The Heil Company. 
The trailers are 40 ft. long, 11 ft. high, 
and 8 ft. wide, with a wheelbase of 286 
in. They have spot-welded exteriors, 
heavy fiberboard interiors, are fully in- 
sulated, and are built to withstand the 
vibration of the 110-hp. gasoline en- 
gines and the compressors. When the 
trailer bodies are completed and tested, 
they are shipped to Independent En- 
gineering Company, O’Fallon, IIl., 
where the mechanical equipment is in- 
stalled. 

Known as the 02A Oxygen Generat- 
ing Trailer, these units are capable of 
producing 15,000 cu.ft. of oxygen every 
24 hours. They are hauled by a 7!/:- 
ton truck tractor and manned by a crew 
of 16. The O2A is authorized for over- 
seas duty only and can be set up for 
operation or dismantled for moving in 
5 hours. Thirteen hours are required 
to cool the plant down for operation and 
a like amount of time for its warming- 
up process after operation. Conse- 
quently, the unit is operated continu- 
ously, where conditions will permit, for 
2 or 3 weeks or until the chemicals 
used as drying and purifying agents for 
the air are exhausted. 

The process used for the generation 
of oxygen is the fractional distillation of 
air. Five air compressors, individually 
controlled from a center drive shaft, 
take in a volume of air at 120 cu.ft. per 
min. and 850 lbs. pressure. The air is 
dried and purified in drying bottles con- 
taining rock chat, potassium hydroxide, 
and silica jel. The air temperature is 
then reduced by means of heat inter- 
changers and an expansion engine. By 
controlling the temperatures in two dis- 
tillation columns between 183°C. and 
196°C., the boiling point of nitrogen, 
the oxygen is kept in a liquid state while 
the nitrogen and other impurities are 
boiled off back into the atmosphere after 
their use as precooling. agents. The 
liquid oxygen is used in the heat inter- 
changers and during this process is 
changed back into a gaseous state. It 
is then pumped through the oxygen com- 
pressor and the process is completed by 
storing it for use in steel cylinders, each 
of which is charged with 220 cu.ft. of 
oxygen at 2,000 lbs. per sq.in. pressure. 

The rated capacity of the generator 
is 660 cu.ft. per hour or 70 cylinders in 
24 hours. The oxygen produced is 
classified as grade ‘‘B” but has been 
found upon numerous tests to be more 
pure and equally as dry as the com- 
mercial products. The Heil Company, 
Milwaukee, Wis. 


Plastic Side-Handle Electric Drills 


A plastic side-handle type of portable 
electric drill is claimed to be 20 per cent 
lighter than comparably rated drills 
with aluminum casings. These are 
identical in construction to the original 


REVIEW—MARCH, 


| 
| 
| 


1945 


“Armored in Plastic” pistol-grip ma- 
chines, except for the side handle. 

The gear case, field case, and handle 
are molded of Thorite plastic. All in. 
ternal operating parts are supporteding 
metal frame entirely separate from the 
plastic housings, making an independ. 
ent unit so constructed that the tool wij] 
operate with all housings detached. 
The side-handle drills weigh lbs, 
are 7°/,-in. long, and are available jn 
three speeds: 2,500 r.p.m., 3,750 r.p.m. 
and 5,000 r.p.m. Independent Pheu. 
matic Tool Company, Chicago. 


Aircraft Battery Tester 


A high-rate discharge battery tester 
incorporates five calibrated Nichrome 
resistors, capable of dissipating up to 
350 amp. for testing aircraft batteries of 
12- or 24-volt potential. These resistors 
are selected by means of five thrust- 
type terminals and are connected to the 
battery by means of two heavy cables, 

When the switch is thrown to start 
the test, an aircraft relay automatically 
closes the main-load circuit, at the same 
time closing the solenoid-type relay ina 
time-clock which indicates on an etched 
dial the elapsed time of the test. The 
clock is calibrated for temperature cor- 
rection, and both the temperature of the 
battery and the specific gravity of the 
electrolite are taken into consideration. 

A combination voltmeter and am- 
meter is mounted in Model 667 tester, 
while in Model 666 only the voltmeter is 
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available. When the voltage drops on a 
94-volt battery to 14.4 volts, or on a 12- 
yolt battery to 7.2 volts, the switch is 
thrown off and the elapsed time is read. 
With Model 667 it is also possible, 
through the use of the ammeter switch, 
to read the current flow during the test. 
The entire test is based on current 
and voltage against time. Reference 
to the chart attached to the lid shows 
ata glance the rate of discharge specified 
for various types of aircraft batteries. 
Janagan & Hoke, Philadelphia. 


Actuators for the XB-19A 


In building the accessories for the 
XB-19A, one of the tasks that faced 
engineers was to prepare actuators to 
move the air-filter doors, oil-cooler flaps, 
glycol-cooler flaps, and intercooler exit 
flaps. Among other things, the specifica- 
tions called for the use of automatic tem- 
perature controls in combination with 
flexible-shaft power transmission sys- 
tems. 

The temperature sensitive bulb is 
placed either in the liquid or air space 
where temperature is to be maintained 
ata certain level or range. If the tem- 
perature drops, the sensitive bulb oper- 
ates the automatic temperature con- 
trol, which starts the power-unit motor. 
From here the spinning motion goes 
through a gear box, also part of the 
power unit, and into the flexible shaft- 
ing. The shafting transmits the motion 
to one or more screw jacks, which close 
the door or shutters. This decreases 
the air circulation, causing the tem- 
perature to rise. Operation is com- 
pletely automatic and the special Lear 
automatic temperature controls are said 
to eliminate the necessity for a crew 
member’s attention to the controls, thus 
freeing him for fighting or other duties. 

A feature of the automatic tempera- 
ture control is its modulated effect, 
causing the mechanism to reach the 
anticipated position and eliminating 
“hunting” of the desired position. 
Later designs of automatic temperature 
controls feature either the solid, liquid- 
filled type or the Leartron, which util- 
izes vacuum tubes to give more precise 
positioning, with only electric wires for 
the installation rather than tubing. 

In two applications in the XB-19A, 
the oil-cooler and glycol-cooler flaps, 
it is necessary to move two “‘doors”’ in 
each. Here, two screw jacks operate 
from one power unit through flexible 
shafting, saving the weight of an ad- 
ditional power unit. Lear Incorporated, 
Piqua, Ohio. 


Slide Films for Teaching 


Oxyacetylene Processes 


An industrial teaching aid in the form 
of a series of “how-to-do-it”’ slide films 
and accompanying instruction sheets 
on oxyacetylene welding and cutting 
operations has recently been completed. 
The lessons are presented as a step-by- 
step procedure and cover the basic 
techniques of welding and cutting. 

hey are arranged in series as follows: 
(1) A “Cutting” series, consisting of 
eight lessons on connecting, testing, and 
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In the ‘‘L”’ model of the Lightning P-38, compressibility in dives is overcome by a special 
flap on the underside of the wing. 


lighting the oxyacetylene cutting blow- 
pipe, and on making straight-line cuts. 
(2) A “Welding” series in ten lessons, 
showing how to connect, test, and light 
the oxyacetylene welding blowpipe, and 
giving basic welding instructions for 
light plate. (3) A “Safety” series, con- 
sisting of one lesson on the care and 
handling of equipment and a second les- 
son on fire precautions. 

Each slide film is supplied with three 
instructor’s manuals, with suggestions 
on accepted teaching procedures, and 
25 student handbooks, containing a 
written record of the step-by-step pro- 
cedures shown in the film. The pictures 
are made on regular 35-mm. motion- 
picture film. The Linde Air Products 
Company, a unit of Union Carbide & 
Carbon Corporation. 


The "L" Model P-38 Lightning 


Air compressibility flaps, hydraulic 
aileron-booster control, and a new super- 
charger device are said to have increased 
the combat effectiveness of the P-38 
Lightning in its latest model “L.”” The 
18th version of the twin-engined fighter 
bomber can carry a bomb load of 4,000 
lbs.—50 per cent greater than its pre- 
vious types. Speed of the plane has 
been increased by 6 per cent, making the 
Lightning’s flying speed more than 425 
m.p.h. Range has been increased by 
installation of additional fuel tanks 
within the wings. Maximumrange with 
drop tanks is reported to be more than 
3,000 miles. 

The new version has a gross weight of 
more than 18,000 lbs. and an overload 
of 21,400 lbs. Its stalling speed is ap- 
proximately 75 m.p.h., lower than that 
of many lighter pursuit planes. Ter- 
minal velocity is more than 575 m.p.h. 
and the service ceiling exceeds 40,000 ft. 
Lockheed Aircraft Corporation. 


New Method of Operating 


Governor Relays 


A new device to operate governor 
relays on electric propellers when the 
engines are standing still has replaced 
the old practice of “wire jumping.” The 
new device, which is used as a trouble 
shooter to locate and check defects in 
the relay or relay wiring, is contained 
in a small box about 1 by 2 by 2 in. and 
has a toggle switch mounted on the top 
face. Inuse, itis plugged into the relay 
circuit at the governor. The relays are 
then operated by flipping the toggle 
switch to one side for increase and the 
other for decrease. 

The governor-relay operator is cred- 
ited with not only simplifying the job 
of checking these items, but also en- 
suring a more accurate result than pre- 
vious methods. The Glenn L. Martin 
Company. 


Tool for Demounting Flying-Boat 
ires 


A new tool permits beaching-gear 
tires for flying boats to be mounted by 
ne man in from 1 to 7 min. as against 
two men and 35 to 90 min. previously 
required. It is also credited with elimi- 
nating all possibility of damage to the 
tires during the demounting opera- 
tion. 

The new device consists of two pres- 
sure rings slightly larger than the out- 
side diameter of the wheel hub mounted 
in an upright position on steel plates on 
a heavy girder base. One of the plates 
is fixed and the other movable, with the 
fixed pressure ring having a 3-in. depth 
and the movable one a 2-in. depth. 

The air is let out of the tire to be de- 
mounted and the tire is rolled up onto 
the tool between the two pressure rings 
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The Physics 
of Flight 


By ALFRED LANDE 


Professor of Physics, Ohio State University 
Discarding the non-essentials which make most books on ¢ 
subject unreadable, the author presents in condensed and « 
form all of the essential principles involved in the flight 
heavier-than-air machines. 


The text is generously illustrated with sketches, diagrams a 
half-tones, and is supplemented by frequent problems, toget 
with their solutions, to aid the reader in understanding t 
specific application of the principles discussed. Among tl 
are Bernoulli's theorem, Reynold’s number, lift-drag 
propeller thrust. Such innovations as helicopters, autogit 
and robot bombs are also considered. 


PHYSICS OF FLIGHT is indispensable to those who opera 
design, or manufacture aircraft. 
CONTENTS 


General Principles, The Profile of the Wing, 
The Planform of the Wing, Biplanes, Stability 
and Control, Performance, The Propeller, Un- 
conventional Types of Aircraft, Instruments of 
Navigation, Appendix, Index. 
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The name “SPERRY” is synonymous with fine crafts- 
manship and. clever instrumentation, throughout the 
field of aeronautics. The picture above shows a sub 
assembly of a Sperry Airplane Gyropilot using a No. 4 
MPB Ball Bearing. 

This is one of many instruments made by SPERRY 
MPB is proud to count Sperry as one of its oldest 
customers — having been one of the suppliers to Sperry 
and its sub-contractors of ball bearings for their instru- 
ments, for more than five years. 

When mechanisms must be free, yet precise, strong 
and compact, iet MPB engineers work with you. No 
obligations. Send for Catalog. AR-3-45 
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with the wheel hub centered. Pressure 
js applied by means of a horizontally 
mounted hydraulic jack at the center 
of the movable pressure ring. The tire 
js squeezed between the two rings to 
remove the bead from the wheel flanges 
on both sides of the tire at once. The 
pressure is then released and four springs 
separate the pressure plates, permitting 
easy removal of the tire from the tool. 
Stops are provided at the four corners of 
the movable plate to prevent damage to 
the brake drum casting through actual 
contact with the plates on which the 
rings are mounted. The Glenn L. Mar- 
tin Company. 


Improved Compass-Compensating 
ethod 


Compass swinging and compensat- 
ing, long a major problem with the B-26 
Marauder because of its tricycle landing 
gear and 45° nosewheel turning limit, 
has been greatly simplified and_per- 
airplane time reduced from 6 hours to 
40 min. by a simple employee-developed 
aligning device. 


The aligner consists of a long bat, 
which is held at right angles to the lon- 
gitudinal girder in the main bomb bay 
by a frame that slips over the girder. 
The frame is made in two sections—a 
long one with three positions for the 
crossbar, and a shorter one with two 
positions—in order to provide full 
flexibility in the forward and aft loca- 
tion of the crossbar. 


To swing the compass, the airplane 
with frames in place and bomb bay doors 
open, is taxied out to a compass rose 
marked at 15° intervals and positioned 
over and approximately at right angles 
to one of the marks. By sliding the 
frames back and forth along the girder, 
the crossbar is then located directly 
over the mark. A man standing in the 
bomb bay then sights the bar against the 
mark until the two are perfectly aligned, 
the length of the crossbar assuring 100 
percentaccuracy. With the airplane in 
position necessary adjustments are 
made, after which the plane is moved to 
the next mark and the process re- 
peated. 


In addition to greatly speeding up the 
compass-swinging operation, the bar- 
aligning method offers protection to the 
sight man during inclement weather, can 
be used at night with no source of il- 
lumination other than the airplane’s 
bomb bay lights, and does away with the 
need for expensive mechanical turn- 
tables with the attendant possibility of 
added deviations caused by the metal 
in the turning mechanism. 

Prior to the introduction of bar align- 
ment, compass-swinging methods rang- 
ing all the way from aligning the plane 
with a pelorus to use of a master com- 
pass out on the wing had been tried with 
the Marauder. Not only did the best 
of these require more men for at least 
6 hours than are needed to do the same 
job in 40 min. through bar alignment, 
but when finished the result was far less 
accurate than with the new method. 
The Glenn L. Martin Company. 
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Magneto-Checking Device 


Checking magneto grounding has 
been greatly simplified through the de- 
velopment of a_ pocket-size testing 
device. The new device is stated to be 
not only a more certain check than pre- 
vious methods, but it also permits one 
man to do a job that formerly required 
two. 

The innovation consists of a small 
fiber box containing two flashlight bat- 
teries on which are mounted two lights 
marked “right”’ and “left’’ respectively. 
Three wires lead from the box, one of 
which is clipped to the ground tip of 
the. right magneto, a second to the 
ground tip of the left magneto, and the 
third to an appropriate ground. 

To check the magneto grounding, the 
operator merely attaches the three wires 
by means of spring clips and sets up the 
box where it is visible from the cockpit. 
He then enters the cockpit and works 
the magneto switch on the instrument 
panel. If the magnetos are properly 
grounded, the lights will tespond to the 
movement of the switch and both lights 
will go out when the switch is turned to 
“both.” 

Prior to the development of the test- 
ing device, two men were required for 
such a check, one working the switch in 


‘the cockpit while another disconnected 


the wire and made the proper connec- 
tion. The Glenn L. Martin Company. 


Automatic Heat-Treat Stamping 
of Bolts 


An automatic machine to put the 
heat-treat stamp on bolts after they 
have been Rockwell tested is saving 
both man and production hours. With 
the new tool, bolts are fed into a slide 
and stamped automatically. The tool 
is run by an air-motor geared to a chain 
and sprocket. Drivers on the sprocket 
catch in back of the bolt and propell it 
along the slide until it pushes a micro- 
switch, which in turn activates a sole- 
noid containing the stamp. After the 
bolt is stamped it slides down an in- 
cline and out. 

The tool is adjustable to take bolts of 
all sizes up to 2 in. in diameter and can 
be set to run at different speeds. The 
addition of a paddle wheel to bring pres- 
sure on both sides of the bolt eliminated 
an earlier tendency of lightweight, small- 
er-sized bolts to jump out of the track. 

Before the introduction of the new 
device, two girls were required for the 
bolt-testing operation, one to make the 
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Rockwell test, and a second to put on 
the heat-treat stamp by hand. With 
the new tool, the girl making the test 
feeds each bolt into the automatic 
stamper as it comes from the Rockwell 
machine, releasing the second girl for 
other work. The Glenn L. Martin 
Company. 


Safety-Type Ladder 


A safety ladder designed by plant 
and equipment safety engineers is safe- 
guarding ground-test and flight-line 
mechanics against the old “creeping 
ladder” hazard. Of conventional metal 
stepladder design with wheels on the 
two back legs to permit easy movement, 
the unique safety of the new ladder is 
provided by metal brackets rigidly at- 
tached to the back legs just in front of 
the wheels and extending beyond the 
wheels, lifting them off the ground when 
the ladder is in upright or working posi- 
tion. When the front of the ladder is 
picked up, it rolls back on the wheels 
and is as easily moved from place as 
former types. 

Prior to the introduction of the new 
brackets, spring stops were used to 
keep ladders from creeping. However, 
there was always the chance that a 
mechanic would forget to put these steps 
down and run the risk of a bad fall. 
With the new ladder the human ele- 
ment is completely eliminated, since 
putting the ladder in place automati- 
cally raises it off the wheels and leaves 
it resting solidly on four rigid legs. The 
Glenn L. Martin Company. 


Discarded Light Tubes Used as Molds 


Burned-out fluorescent light tubes 
are now being used to mold plastic rods 
for a multitude of purposes, such as tool 
handles, stiffeners, etc. In practice, 
one end of the burned-out tube is cut 
off and the tube itself is filled with a 
liquid Catabond or Catavar thermo- 
setting resin, then placed in an oven 
for curing. The cured plastic, still in 
the tube, is removed from the oven and 
the glass is broken and chipped off, 
leaving a perfect rod that requires a 
minimum of polishing and can be cut to 
various lengths depending on the use to 
which it will be put. 

Since the burned-out tube had no 
salvage value originally, the destruc- 
tion of the mold is of no consequence. 
In a large factory the supply of ‘‘molds’”’ 
is practically inexhaustible. The Glenn 
L. Martin Company. 


Device for Checking Electric 
ropeller Circuit 


A trouble-shooting device makes it 
possible to check the complete circuit 
of an electric propeller with the engine 
running, locating defects and irregulari- 
ties in a matter of seconds. Called the 
Martin Electro-Troubleshooter, it con- 
sists of a small fiber box mounting four 
lights hooked up in a multiple-purpose 
circuit. It can be plugged into the 
propeller electrical system either for- 
ward or aft of the propeller relay box, 
or into the governor to provide three 
separate sets of checks. 
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HEAT wor COLD 


. . nor atmospheric pressure changes can stop 
Baldwin Roller chain belts from performing their 
appointed duties. These dependable chains are im- 
pervious to temperature and pressure. They respond 
instantly to the demands of the crew ... govern and 
control with unfailing accuracy such important con- 
trol points as: 


Ailerons Nose Wheel Doors 

Wing Flaps Sliding Hood 

Rudders Automatic Flight Control 
Elevators Arresting Hook 


Bomb Bay Doors 
Tail Wheel Doors 


Retractable Landing Gear 
Control Column 


The high strength to low weight ratio, absence of 
“jerking” or “freezing” and great shock absorbing 
ability of Baldwin Roller chain belts and terminals 
are responsible for their preference among leading 
manufacturers for as many as 39 important control 
points. 

For complete information on smooth Baldwin 
Roller chains and terminals and valuable informa- 
tion on airplane chain selection and arrangement, 
write for your copy of Engineering Handbook No. 
67, Baldwin-Duckworth Division of Chain Belt Com- 
pany, 355 Plainfield Street, Springfield 2, Mass. 


FOR AVIATION . 


ALDWIN 


ROLLER CHAIN BELTS 


From Creation to Cargo 


Weights 


Here are two shots of 
a Douglas C-54 Com- 
bat Transport getting 
a weight check on a 
Fairbanks-Morse 
Crane Scale and two 


The weights of the parts that go into a 
plane, the amount of fuel it carries, the 
weight of its passengers, crew, or cargo, 
are very big factors in performance. There- 
fore accuracy is a prime essential in any 
scale used. 

And that’s why Fairbanks-Morse Scales 
are so widely used in the aeronautical in- 
dustry. They have a long-standing reputa- 
tion for lasting accuracy, featherweight 
responsiveness. They’re precision engi- 
neered to do any job from checking weight 
distribution to weigh-counting small but 
vital parts. A Fairbanks-Morse engineer 
will be glad to work with you in adapting 
them to your problems. Write Fairbanks, 
Morse & Co., Fairbanks-Morse Bldg., 
Chicago 5, Illinois. 

BUY MORE WAR BONDS 


Fairbanks-Morse <. 


A name worth remembering ““# 


Diesel Locomotives e Diesel Engines « Generators 


Motors « Pumps « Scales e Magnetos « Stokers 
Railroad Motor Cars and Standpipes « Farm Equipment 
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When plugged in ahead of the relay 
box, one light checks the automatic cir- 
cuit, a second checks the “increase 
manual,” and a third the “decrease 
manual.’ Plugged in aft of the relay 
box, one light indicates proper function- 
ing of “increase manual” and a second 
that of “decrease automatic.’’ Hooked 
into the governor circuit, one light burns 
constantly while “automatic,” and two 
others flick on and off as the governor 
points open and close in increase and de- 
crease respectively. Because of the 
varied combination of circuits and at- 
taching points, only four lights are 
needed to give a complete check of the 
propeller electrical system. The Glenn 
L. Martin Company. 


Navy Department Seeks Solutions 
of Inventive Problems 


In the AERONAUIICAL ENGINEERING 
Revirw issues for August, 1943, June, 
1944, and October, 1944, there were 
published lists of devices and methods 
needed for the war effort, for which 
suggestions and solutions were invited 
by the National Inventors Council. 
The Navy Department is currently 
seeking solutions for 25 inventive prob- 
lems, and suggestions are invited for the 
materials, devices, and methods listed 
below. 

Suggested solutions should be pre- 
pared in sketch and description form 
and sent to the National Inventors 
Council, Department of Commerce, 
Washington, D.C.., for consideration and 
report. The list follows: 

(1) A satisfactory shock-proof aerial 
delivery container not requiring a para- 
chute; possibly pneumatic cushioned, 
the cushions to be inflated from a CO, 
bottle after leaving the plane. Inex- 
pensive enough to warrant its being 
classed as expendable after being used 
once. 

(2) A beach marker light, to be visible 
from 5,000 yards out to sea, with re- 
chargeable or nondeteriorating battery. 
Not in excess of 5 lbs. weight. Effect- 
ive burning time, 70 hours continuous 
use, or 7 days of 12-hours-on and 12- 
hours-off use. 

(3) Device for transmitting rotary 
motion through a moistureproof bar- 
rier. Applications: shafts for control 
knobs on radio equipment provided with 
immersion-proof case; generator shaft 
for field telephones equipped with im- 
mersion-proof cases; generator shafts 
for hand-cranked power supplies for 
field radio equipment. Characteristics: 
should prevent entrance of water or 
moisture vapor when immersed to a 
depth of 10 ft.; should offer a minimum 
of frictional opposition to rotary mo- 
tion; should be small in relation to the 
equipment to which applied; should 
have ample power transmission capa- 
bility; should be applicable to existing 
equipment with a minimum of modifica- 
tion. 

(4) Waterproof jack. Applications: 
Microphone, head-phone, and key jacks 
for telephone equipment. Character- 
istics: Should prevent water or mois- 
ture vapor from penetrating equipment, 
even when immersed to a depth of 10 
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ft.; should be capable of cleaning and 
drying without tools; should accom- 
modate standard plugs. 

(5) <A durable plastic-impregnated 
fabric, waterproof, lightproof, weighing 
less than 6 oz. per sq.ft. Suitable for 
tentage. 

(6) A gasoline-resistant coating for 
the interior of gasoline drums. 

(7) An oil or liquid knapsack sprayer 
for use especially in malaria-control 
work in overseas theaters, which (a) is 
of simple construction, (b) has easily re- 
placeable and reproducible parts, (c) has 
a minimum of rubber parts and gaskets, 
and (d) is light, rugged, durable, and 
leakproof. 

(8) Proofing material that will make 
tentage and tarpaulin more resistant to 
the rapid rotting that now occurs in hu- 
mid, tropical climates. 

(9) Directional-Drum Lens. The 
Coast Guard uses a large quantity of 
200-mm., Fresnel type drum lenses on 
lighted aids to navigation. These lenses 
proved a 360° fan beam of uniform 
candle power about the horizon. In 
many instances the candle power in a 
specific direction should be consider- 
ably higher than that of the uniform 
beam. Present practice in such cases 
is to install an auxiliary “spot’’ light to 
increase the intensity in the specific 
direction. A need exists for a single 
lens that will permit the function of 
both of the above lights to be accom- 
plished from a single light source. The 
lens should have the overall dimensions 
of the present 200-mm. drum lens to 
permit its being used in the existing 
housings. 

(10) Single-unit range light. Asingle 
optical device that will indicate with a 
reasonable degree of sensitivity a ves- 
sel’s lateral deviation from the center- 
line as it proceeds along a narrow chan- 
nel. Such a device must be inexpensive 
and low in power consumption. The 
conventional aid to navigation for such 
purposes consists of two lights on the 
prolongation of the centerline separated 
some distance from each other with the 
rear light higher than the front. It is in 
the interest of economy, as well as to 
provide against the fact that the terrain 
may make the installation of two lights 
impractical, that this device is needed. 
Economy involves current consumption 
and cost of structures. Existing two- 
light ranges require approximately 500 
kwh. per year for a candlepower of 10,000 
white. 

(11) A portable fire extinguisher using 
liquid similar to the carbon-tetrachlor- 
ide (or Pyrene) type, suitable for use 
around electrical equipment that will 
not form phosgene or other toxic gas 
when used to extinguish fires, as is the 
case with the carbon-tetrachloride ex- 
tinguishers. 

(12) A continuous sampling combus- 
tible gas indicator with automatic alarm 
that is simple, positive, inexpensive, and 
suitable for installation gasoline- 
driven motor boats for continuous sam- 
pling of the vapor in the bilges. 

(13) A polyphase a.e. integral hp. 
motor up to 50 hp., whose inrush current 
does not exceed the running current and 
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whose starting torque equals the run- 
ning torque. 

(14) A small portable field-strength 
meter about the size and weight of a 
“walkie-talkie,” for rapid checking of 
radio field intensities in the vicinity of 
radio transmitting stations. The in- 
strument must be simple to use and 
accurate within 10 per cent. Fre- 
quency range desired is 100 ke. to 20,000 
ke. The range of field intensities de- 
sired is from 10 to 1,000 millivolts per 
meter. 

(15) Radio antennas up to 300 ft. in 
height which can be set up by unskilled 
ground crews. The efficiency of radio 
devices is often limited by the extreme 
difficulty of obtaining reasonable an- 
tenna heights quickly in the field. Very 
light alloys and special rigs for rapid erec- 
tion by a ground crew without climbing 
are desired, in addition to ability to dis- 
mantle or collapse into packages not ex- 
ceeding 20 ft. in length. Insulated-base 
vertical antennas are preferable but 
grounded-base type could be used if the 
device had enough other advantages 
in the way of ease of erection and rug- 
gedness. 

(16) A cheap and effective barrier to 
prevent the propagation of cracks in 
steel structures, without making use of 


. riveted seams and the calking, etc., in- 


cidental thereto. 

(17) A method of welding high- 
pressure piping without the aid of back- 
ing straps or with back straps that 
would be soluble in a harmless solution 
that could be introduced into the pipe 
before putting the pipe in service. 

(18) A method of measuring the 
elastic stresses locked up in steel or 
other metallic structures at and be- 
neath the surface of the material with- 
out having to dissect the structure in 
ordér to record the elastic recovery 
that results from isolating various 
segments. 

(19) A method of welding light-gage 
aluminum. (This is of particular in- 
terest since aluminum lifeboats and life 
rafts are currently of riveted construc- 
tion because of the lack of a satis- 
factory method of welding.) 

(20) A “nonslipping” sole shoe that 
will give good footing on an oily, steel 
deck of a ship rolling as much as 17°. 
This shoe sole should be noninjurious 
to feet, nonsparking, and reasonably long 
wearing. 

(21) Small aircraft-type d.c. motors 
without commutators, slip rings, or any 
other moving contact arrangements, 
so as to eliminate service difficulties 
with commutators and electrical noise 
produced thereby. 

(22) A precision twin-triode vacuum 
tube with general characteristics of the 
current 6SN7 type having the following 
additional precision features: (a) After 
a 15-min. warm-up, the mutual con- 
ductance of the two sides shall be equal 
over the normal operating range to 
within +1 per cent. (b) The tube shall 
be completely nonmicrophonic. (c) The 
above characteristics shall be maintained 
over an ambient temperature range 
+80°C. to —40°C. (d) It should 
be possible to produce this tube by 
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mass-production methods with not more 
than 10 per cent rejects. Nors: Tubes 
presently available in production per- 
mit excessive variation in gridplate 
conductance in the separate halves of 
the tube. 

(23) A small Hooke’s joint or uni- 
versal joint for instrument use, the 
efficiency of which is sensibly constant 
with angularity of output shaft axis up 
to 10°. For such shaft axis angularity 
units, the Hooke’s joint should have an 
angular velocity ratio of input to out- 
put shafts constant and equal to unity 
over the cycle with as high efficiency as 
possible. 

(24) An expendable, compact, light- 
weight, rugged, mechanical device to 
permit successive closures of up to eight 
electrical circuits with a time interval 
between closures of about 0.2 to 0.3 see. 

(25) <A small, fast-acting, double- 
action solenoid to operate on 28 volts 
d.c. with a stroke of about 0.5 with a 
20-lb. pull (or push) at condition of 
maximum air gap. The plunger should 
“seat”’ at each end of travel and would 
very probably have to be an electro- 
magnet whose polarity would reverse at 
each end of travel. The National In- 
ventors Council, Washington, D.C. 


Automatic Roll Marker Features 
Adjustable Spring Tension 

An improved automatic roll marker 
for imprinting serrations, calibration 
lines, letters, etc., on finished metal 
parts is equipped with a device for ad- 
justing the tension of the automatic 
spring return. Designed primarily for 
use on automatic serew machines where 
large quantities of parts must receive 
identical markings, this roll marker can 
also be used on lathes, shapers, ete. 

Adjustment of the tension ongthe 
automatic spring return—from light to 
heavy—can be made .when marking 
parts with different sized roller marking 
dies. It also permits adjusting the 
return speed of the roller to correspond 
to the machine cycle timing. Calibra- 
tions stamped on the spring housing aid 
in setting the correct tension on the 
automatic spring return device. 

As an added feature, the automatic 
spring return has been fully enclosed, 
safeguarding against the breaking of the 
spring by carelessness or accidental 
impacts. New Method Steel Stamps, 
Inec., Detroit. 


X-Ray Inspection Methods 

Both fluoroscopic and radiographic 
methods are used for the inspection of 
Northrop raw materials, finished parts, 
welded assemblies, spot welds, and cast- 
ings. The greatest use of this new 
technique is applied to castings of steel, 
beryllium, copper, magnesium, and alu- 
minum. To maintain proper technical 
quality control, Northrop have 
established the following procedure: 

The castings to be inspected are sent 
to the Industrial X-Ray Laboratory, an 
independent enterprise. A 
marked print accompanies each differ- 
ent casting, enabling the laboratory 
technician to make the proper number 


stress- 


of views. The stress-marked print also 
enables the reader to evaluate the ef- 
fect of various type flaws with re- 
lation to structural demands on the 
casting. Final analysis of the labo- 
ratory results is made by Northrop’s 
interpreters, who are skilled in evaluat- 
ing and determining casting flaws. 

Fluoroscopy is being used in con- 
junction with radiography to inspect 
castings. This method at the present 
time is limited to major defects in light 
alloys. Aci ngly, castings that are 
within the li tion of fluoroscopy are 
inspected 100 per cent. The castings 
accepted by s inspection are then 
X-rayed o1 percentage basis as re- 
quired by A.A.F. specifications. This 
procedure | esulted in a substantial 
saving in til | film cost. Northrop 
Aircraft, Ine. 


Molded Plastic Brush Cap 
A difficult 


volved in the 
ufactured 
tion’s Propell 


lding problem was in- 
rush-can assembly man- 

tiss-Wright Corpora- 

Division. The brush 
cap is used transmission of electric 
current for eller control on medium 
and heavy bombers. 

Thirteen metal inserts of various sizes 
and shapes are molded in, and very close 
tolerances are held. The part is de- 
scribed as a g example of the suecess- 
ful combin of plastics and metals. 
The inserts maintained in precise 
position through use of transfer molding 
presses, and the choice of material has 
resulted in ssembly that has good 
electrical properties together with suf- 
ficient strength to meet the rigid re- 
quirements. The brush-cap assembly 
is installed » slip ring housing on 
the engine nos The material selected 
is Bakelite BM-1132 and a one-cavity 
mold is use: Plastic Manufacturers, 
Inc., Stamford, Conn. 


Clevis Ring 
A new clevis 1 


ng has been introduced 


which is fabricated in a simple stamping 
operation. It is made to exacting di- 
mensions m alloy steel, carefully 
formed to ret the full-strength qual- 
ities of the steel. Each ring is cad- 


mium-plate 1 conforms to speci- 
fications ANQQ-P-421. 


Tests are ted to have shown that 
the strenet factor of this eclevis ring 
is in excess e cable with which it is 
used, It fit vy standard eable ter- 
minal. Poulsen & Nardon, Ine., Los 
Angeles 


Adjustable Precision Counterbores 


PML ¢ bores of a new design 
and adjust 0.001 in. over a range 
of approx tely ! in. can be run 
either right eft hand. The adjust- 


able feature s the bit to be reset. 
erindings, to the de- 
retaining extreme tol- 

standard and non- 
standard diameters. Small machine- 
screw he meters are easily ob- 
tained with these tools. 

The rigidly secured high-speed steel 
bit is reported to give a smooth, chat- 


even alte 
sired recess 


erances 


ter-free cut. The single bit design af. 
fords unusual chip clearance. Deep re. 
cesses in laminates, plastics, and the 
softer metals are cut at high speeds 
without withdrawing the tool. Only 
the end of the bit need be reground on 
a bench grinder, eliminating the neces. 
sity for toolroom grinding and skilled 
labor. Any desired contour can be 
ground on the end of the bit for eon- 
cave, convex, and other desired recess 
bottoms. The tool bit can be removed 
from the holder while it is on the ma- 
chine. Only the bits and pilots are 
subject to wear and these are both re- 
placeable and interchangeable. 

These counterbores with desired pilots 
are available in sizes from !/, in. to Lin,, 
with either straight or tapered inter- 
changeable shanks. High-speed stee| 
bits are standard with the tool. Car- 
bide-tipped and alloy bits are also avyail- 
able. Precision Mechanical 
tory, New York. 


Bench-Model Positioner 


The Model 1H is a hand-operated 
positioner intended to facilitate pro- 
duction and repair welding, assembly, 
overhauling, grinding, drilling, hard- 
surfacing, and similar operations on all 
small work. The capacity of this bench- 
model positioner is 100 lbs., with the 
center of gravity 3 in. above table. It 
has a tilting range of 150°, revolves 360° 
and can be locked in position at any 
degree of tilt. The 16-in. table top is 
equipped with !/j-in. slots. A swivel 
base is available if desired. Ransome 
Machinery Company, Dunellen, N.J. 


Method for Molding Bakelite to 
Electromagnet Cores and Coil 
Terminals 


A successful method of molding Bake- 
lite to provide sealed barriers between 
the coil windings and cores of rel:ys has 
been originated recently. With this 
new technique, high-impact Bakelite 
is molded directly to electromagnet 
cores without deforming them in any 
way. Asaresult, the finished bobbin as- 
semblies can be subjected to extreme 
limits of temperature without failure 

The same method is used to mold coil 
terminals directly in the bobbins, as- 
suring adequate insulation and secure 
anchoring of the terminals. Advantages 


claimed for these new-type molded 
bobbins are compact and solid coil form 
and solder terminals; resistance to ex- 
treme temperature changes without 
fracture; low moisture absorption; 
high mechanical strength of bobbin as- 
semblies; improved appearance; and 
greater resistance of magnet-coil as- 
semblies to high humidity and varying 


temperatures. R-B-M Manufacturing 
Company, Division of Essex Wire Cor- 
poration, Logansport, Ind 


Plywood Adhesive 


Amberlite PR-245 is a_ thermo- 
setting phenol-formaldehyde resin ad- 
hesive in dry powder form. It is read- 
ily soluble in water, aleohol, and mix- 
tures of the two. 
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With all commonly used hardwood 
species this adhesive is said to assure 
durable bonds, moderate flow during 
eure, fast cure at usual bonding tem- 
peratures, and ability to cure at tem- 
peratures as low as 160°F. This fast- 
curing property substantially increases 
the output of a hot press and thus low- 
ers the glue-line cost. In bonding 
either plywood or laminated con- 
structions, the resin is used with Cat- 
alyst Q-108 to accelerate rate of cure. 

‘Nermally, the spread of the liquid 
Amberlite PR-245 glue in flat plywood 
may range from 25 to 45 lbs. per 1,000 
sq. it. of glue line. Either single- or 
double-spreading may be employed. 
The permissible limits in assembly time 
for various applications range from a 
minimum closed assembly period of 
30 min. to a Maximum open interval 
of several days, permitting flexible 
spreading and pressing schedules in the 
plant. Another production advantage 
claimed is that the adhesive may be used 
with veneer moisture contents ranging 
from four to ten per cent, with uniform 
success. Its moderate flow properties 
are an advantage in the elimination of 
starved joints often caused by insuffi- 
cient assembly time or high moisture- 
content veneers. 

The resin is adapted to the laminat- 
ing of heavy timbers where higher bond- 
ing temperatures are unobtainable and 
where durability is highly important. 
In timbers such as white oak, heavier 
glue spreads are required than ordinarily 
are used for flat plywood. An aver- 
age spread of 80 Ibs. of the glue mix per 
1,000 sq.ft. of joint is suggested by the 
maker and should preferably be applied 
by double spreading, applying 40 Ibs. on 
each of the two mating surfaces. Res- 
inous Produets & Chemical Company 
Philadelphia. 


Aircraft Panel Instruments 


A new group of 1'/2-in. electrical 
instruments has been designed to with- 
stand the extreme conditions of tem- 
perature, humidity, vibration, and shock 
in aircraft service. They are reported 
to have been fully tested to prove their 
ability to maintain a service accuracy of 
2 per cent. Immersion tests have shown 
their ability to withstand hydrostatic 
pressures up to 14.7 lbs. per sq.in. with- 
out case leakage. 

These new 1?/2-in. instruments are 
available in the form of d.c. voltmeters, 
in all practical ranges above 50 milli- 
volts, and in d.c. ammeters in all prac- 
tical ranges above 500 microamperes. 
For certain applications lower ranges 
can be supplied. Roller-Smith Com- 
pany, Bethlehem, Pa. 


New British Air Liners 


One of the latest additions to the 
Wide range of new civil aircraft being 
built in Britain is the Miles M-60, a 
medium-sized all-metal monoplane, with 
capacity for 14 passengers and a crew 
of two. It will have four engines and 
its normal fuel capacity gives it a maxi- 
mum range of 1,000 miles. It will be 
available in a pressurized-cabin version. 


FROM THE INDUSTRY 


Design work has already reached an 
advanced state, and preliminary esti- 
mates indicate that the M-60 may be 
given its first trial flights before the end 
of this year. Trial flights will test it 
for duty in any part of the world for 
feeder-line and air-taxi services. 

This new aircraft fills a gap in the 
British civil aviation program, and con- 
forms to the requirements specified by 
the Brabazon Committee under Type 5. 
The Ministry of Aircraft Production has 
already placed an advance order for a 
number of the M-60 monoplanes. So 
far no class name has been decided upon 
for the new machine. 

The Bristol company is going ahead 
with design and development work on 
the Brabazon Committee Type 1 air- 
craft, a large monoplane of gross weight 
of about 110 tons, but about which no 
details have been officially issued. The 
Brabazon Type 1 may carry up to 50 
passengers plus two tons of mail or ex- 
press cargo at a cruising speed of 250 
m.p.h. 

Progress also continues with the Avro 
Tudor, a larger civil air liner than its 
predecessor, the York, which continues 
in production. The Tudor is designed 
to carry up to 125 passengers. Pre- 
liminary figures show it to have a total 
weight of 34 tons, and an economical 
cruising speed of 250 m.p.h. At the 
present rate of development, the Tudor 
can be ready for first flights in 1945. 

Another new British air liner is 
rapidly coming forward. It isso far un- 
named, and is being built by the Air- 
speed company, which is controlled by 
the de Havilland company. This craft 
is designed for feeder-line duty, espe- 
cially in Europe, and will havea capacity 
up to 40 passengers. The de Havil- 
land company also has in preliminary 
construction stage a small low-wing 
monoplane of all-metal construction 
powered by two engines of the Gipsy Six 
series. This aircraft will carry 8 pas- 
sengers and will be suitable for light 
transport and feeder-line duty. It is 
intended for world-wide operation and 
will rate as a replacement for the de 
Havilland Rapide twin-engined biplane 
of wood construction. Nevertheless, 
the Rapide will continue in production 
and be especially applicable for the 
smaller air lines and air services that 
have not the facilities for operation of 
an aircraft embodying engine super- 
chargers, variable-pitch propellers, re- 
tractable landing gear, and intricate 
electric and hydraulic systems. 

Higher operating speeds than are to 
be found on any normal civil air line 
are now being obtained by the use of 
Avro Lancastrian air liners. These 
aircraft are an adaptation of the 
Lancaster four-engined bombers. They 
have been internally equipped primarily 
as mail carriers but with a special ac- 
commodation for 9 passengers. Ex- 
ternally, the most evident changes are 
removal of the gun turrets. 

Figures for one Lancastrian on test 
showed a maximum speed of 295 m.p.h. 
at 18,500 ft., when flying with a total 
weight of 53,000 lbs. At this weight, 
maximum weak-mixture cruising speed 
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was 272 m.p.h. at 21,000 ft. Loaded to 
65,000 Ibs., the Lancastrian took off in 
still-air conditions in 840 yards, and 
passed the 50-ft. screen test at 1,350 
yards from the point of rest. Its climb 
at 65,000-lbs. weight was 750 ft. per 
min., and service ceiling was reached at 
22,800 ft. At its most economical 
cruising speed—allowing for a climb to 
15,000 ft., and 5,264 Ibs. of pay load and 
with 3,174 gal. of fuel in its tanks—the 
range is 4,150 miles. 

Lancastrians are projected for use on 
Atlantic routes and on the link route 
between western Australia and Ceylon. 
This latter route has in the past been 
flown by twin-engined flying boats 
which made the 3,500-mile crossing of 
the Indian Ocean in approximately 30 
hours. Introduction of the Lancastrian 
to this route would cut this flying time 
by a large margin and speed up vital 
communications with Australia and 
New Zealand. The Society of British 
Aircraft Constructors, Ltd. 


Interlock Relay Series Latch 


Series 50X BX two-coil relays are con- 
structed to aircraft specifications and 
are of greatly simplified design. A new 
style positive interlock between the two 
symmetric operating elements repre- 
sents latch-in relay construction in a 
simplified, dependable form. This latch 
requires no extraneous parts other than 
integral extensions of the coil “arma- 
tures” themselves. It operates posi- 
tively from a momentary impulse, with 
a minimum of power. 

Application of power to one coil 
latches the contacts into one position. 
Power then applied to the other coil 
throws the contacts into a latched-in 
second position. A third or “unlatched” 
position, valuable for certain applica- 
tions, can be obtained by energizing 
both coils simultaneously. The design 
makes it easy to obtain make-before- 
break, or break-before-make contact 
combinations. Contacts do not in- 
terrupt the coil circuit until the “throw” 
is entirely completed and contacts are 
locked in the new position. 

Relays of this general type are pro- 
duced in ratings from 6 to 200 amp. or 
more, and with practically any desired 
contact arrangement. Standard types 
provide for two auxiliary contacts, one 
in each coil circuit. The use of auxil- 
iary contacts makes it possible to ob-, 
tain operation over a wide range of 
voltages, a.c. or d.c. The relays are 
small in size and compact. For ex- 
ample, Type 50XBX108, having double- 
pole, double-throw main contacts, and 
rated at 6 amp. at 24 volts d.c. is 37/15 
in. long, 17/s in. high, and 15/s in. wide. 
Struthers-Dunn, Inc., Philadelphia. 


Chromium Plating on Aluminums 


Chromium may now be deposited 
electrolytically onto aluminum or alu- 
minum alloys by means of a method 
known as the preplating process. By 
this method, chromium deposits of con- 
siderable thickness can go directly onto 
the aluminum surfaces, or follow copper, 
nickel, zinc, or cadmium plating. The 
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procedure for hard or decorative chro- 
mium finishes is the same as used when 
plating on other metals, with the ex- 
ception that aluminum requires special 
surface preparation. 

The aluminum is thoroughly cleaned 
as prescribed, passivated, immersed in 
preplating solution for a few seconds, 
and then electroplated in the usual 
manner, using standard equipment. 

Torsion, heat, corrosion-resistance 
and weathering tests are reported to 
have been satisfactory. Adherence is 
good and high reflective surfaces are 
obtained with the plating. The hard 
chromium bearing surfaces present low 
coefficients of friction, hard adherent 
coats, high thermal conductivity, and 
oil film retention (close and porous 
grained). High abrasion and impact 
resistance are also claimed. Technical 
Processes Division of Colonial Alloys 
Company, Philadelphia. 


Carboblast 


Carboblast is a supplementary treat- 
ment, using lignocellulose pellets, for 
the chemical processes now in use for 
removing carbon from aircraft, auto- 
motive, and Diesel engine pistons and 
other parts. 

Overhaul schedules are said to be 
speeded up and more easily maintained 
through the use of the process, since 
soaking time is materially reduced. 
While prolonged soaking in specialized 
chemicals is normally required to remove 
completely tenacious deposits, a com- 
paratively short-time bath now suffices 
for the process to loosen the residual 
varbon, oxides, and gums. The pellets 
of lignocellulose are softer than any 
metal used in engine construction and 
cannot scratch or mar mirror surfaces. 
Because of this, and by reason of the 
fact that the pellets are essentially non- 
adherent as well as smooth and non- 
abrasive, there is no need to mask bear- 
ings or bronze bushings, or plug spark- 
plug holes. 

The narrowest recesses, such as 
piston-ring lands, cylinder fins, valve 
parts, and screw threads are reported to 
be readily penetrated and thoroughly 
cleaned by the pellets which are of vary- 
ing sizes, some of very small diameter. 
Carboblasting works about as fast as 
the operator can turn the parts to the 
stream of pellets. 

The pellets are very durable and may 
be used repeatedly at small cost. Con- 
ventional sandblasting equipment is 
adaptable to Carboblasting. A specially 
designed cabinet having two ports, a 
glass window at eye level and a funnel- 
shaped hopper holding about 50 lbs. of 
the pellets, is available. Turco Prod- 
ucts, Inc., Los Angeles. 


Plastic Blind Rivet 


The Des-Rivet is a new plastic blind 
rivet that permits one-man operation 
and “blind” fastening. The design is 
based .on a wedging action and takes 
full advantage of the flow character- 
istic of plastic materials under pres- 
sure. These rivets are molded as one 
piece, consisting of a head with plug 


turing Corporation’s plas- 
nd rivet. 


Victory Manufa 


attached by a thin breakaway section 
and a tapered shank split to form four 
tapered fingers. The shank and head 
are hollow to the same diameter as the 
plug. 

This type of rivet is applied by press- 
ing the tapered fingers into a drilled 
hole. Taper on the outside diameter 
of the fingers reduces the inside diam- 
eter of the shank, the rivet and work 
being held in place by the pressure of 
the depressed fingers. Impact from the 
rivet gun, which may be manual or air 
operated, instantaneously shears the 
plug and drives it into the plastic shank 
until the plug is flush with both ends of 
the rivet, maintaining the contour of 
the rivet head. Complete installation 
is accomplished by this single operation. 

The wedge action of the plug in the 
tapered shank expands the fingers 
against the walls of the drilled hole and 
upsets the shank end of the rivet. The 
fact that the rivet creates its own upset 
end by flow of the plastic allows for a 
wide variation in the thickness of the 
materials being used. Des-Rivets may 
be inserted singly or assembled in 
“sticks” by inserting the undriven plug 
of one rivet into the shank of another. 
An automatic rivet gun is available to 
accommodate sticks of rivets, making 
possible a high rate of installation. A 
single operator and access to one side of 
the work are all that are required. Vic- 
tory Manufacturing Company, South 
Pasadena, Calif. 


Conversion of High-Current Welders 


A new device enables an automatic 
welding unit to be converted to serve 
a power supply for six individual 
manual welding operations, each having 
a current range of 45 to 270 amp. The 
device consists essentially of a trans- 
former and a group of six retractors that 
are fed by the welding transformer. 
The transformer reduces the normal 
operating open-circuit voltage from 85 
volts to 75 volts, which is more suitable 
for manual welding. The use of this 
transformer also increases the current 
capacity of the supply unit. The out- 
put of the six groups of reactors is con- 
trolled by placing two bayonet plugs 


in one of 20 possible settings, providing 
a current adjustment over the range of 
45 to 270 amp. in approximate equal 
increments of current. Westinghouse 
Electric & Manufacturing Company. 


Chatter of Airplane Generator Relays 
Eliminated 


Under the conventional reverse-cur- 
rent relay and cutout system, condi- 
tions are possible with two or more 
generators in parallel at light load, un- 
der which the reverse-current relay will 
disconnect a generator only to have the 
cutout reconnect it, and so on indefi- 
nitely. This sometimes happens with 
such rapidity that the relay chatters 
and may shorten the life of the contacts 
to a few hours. 

A new device has been developed to 
overcome this condition. It is called a 
differential relay because it connects 
the generator to the power-supply cir- 
cuit only when its voltage is above the 
circuit voltage by a certain amount, 
that is, only when power can flow out 
of the generator into the circuit. This 
stops the chattering and also makes it 
possible to generate power whenever the 
generator voltage is higher than battery 
voltage, although both may be low, as 
would be the case on a long return flight 
made at low engine speed to save fuel. 
With the old system, the generators 
cannot be used to assist the battery 
under such conditions because the gen- 
erator voltage is below the fixed amount 
for which the cutout is calibrated. 

Although the relay cannot function as 
a circuit breaker, it protects the system 
against reverse currents resulting from 
generator short circuits. On test it is 
reported to have interrupted 3,500 amp. 
at the equivalent of 50,000 ft. altitude. 
Like conventional polarized relays, it 
makes it impossible for a generator to 
be connected to the system if its polar- 
ity is reversed. 

This differential relay with a rating of 
28.5 volts, 300 amp., occupies only the 
space of a 4-in. cube and weighs only 
2 Ibs. 6 oz. It has a dust-tight cover 
and terminal studs that allow connec- 
tion to cables arriving from any direc- 
tion. Its operation is not importantly 
affected by vibration as severe as am- 
plitudes of '/32 in. and frequencies of 55 
cycles per sec. Westinghouse Electric & 
Manufacturing Company. 


Weight Reductions in Dynamotors 


A saving of nearly half the weight of 
dynamotors for airplane radios has 
been made possible by the use of a ther- 
mostat that weighs less than 3 oz. 
It is approximately 1 in. in diameter and 
1/,-in. thick. In normal service the dy- 
namotor is used only intermittently, 
and if it could be protected against the 
possibility of continuous operation it 
could be made to weigh 71/2 Ibs. instead 
of 12. To achieve this result designers 
placed a thermostat of the Thermo- 
guard type inside the dynamotor so that 
if the dynamotor should get too hot it is 
simply disconnected from the line. 
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In another case engineers reduced the 
weight of a dynamotor for a radio re- 
ceiver by nearly one-fourth, from 21/, 
Ibs. to slightly under 2 lbs. To do this, 
the amount of active iron in the core 
was cut in half; the core was shortened 
from 1!/, to §/s in. To get the same 
power from the lessened material the 
speed was increased from 6,000 to 
9,000 r.p.m. Other fractions of ounces 
were taken from the frame by mechani- 
eal redesign. To offset the higher losses 
caused by increased friction and windage 
at the greater speed, a small fan was 
pressed over one end of the rotor. 
Westinghouse Electric & Manufactur- 
ing Company. 


Electronic Oscillograph 
A new self-contained industrial elec- 
tronic oscillograph has been developed 
which records characteristics of electri- 
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Aeronautical Engineer—Respon- 
sible for the development of several 
successful aircraft, desires additional 
design or supervision work under con- 
tract. Address inquiries to Box 278, 
Institute of the Aeronautical Sci- 
ences. 


Aeronautical Engineer—A gradu- 
ate engineer with 14 years’ continuous 
aircraft experience in research, de- 
velopment, and design of military 
and commercial airplanes desires con- 
nection offering immediate and post- 
war opportunities. Past experience 
included positions as Project Engi- 
neer, Chief Project Engineer, Assist- 
ant Chief Engineer, and Chief Engi- 
neer. Has demonstrated ability to 
organize and supervise engineering 
departments and to maintain direct 
responsibility for important experi- 
mental and production airplane de- 
sign projects. Prefers position where 
technical knowledge and the attain- 
ment of close Engineering-Produc- 
tion cooperation is required. Ad- 
dress inquiries to Box 272, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer and Pilot— 
B.S. and M.S.E., Commercial Pilot, 
three years’ experience in flight-test 
work involving handling character- 
istics of a variety of airplanes. Can 
get full release for position that in- 
volves flying. Would prefer position 
where engineering and flying can 
both be used. Address inquiries to 
Box 270, Institute of the Aeronautical 
Sciences. 


Pilot—Commercial, C.A.A. Instru- 
ment and Instructor ratings. Two 
Army Reg. 50-3 Instrument ratings. 
SeL 110-675 hp. Total 2,000 hours 
including 110 hours instrument time. 
60 hours Link. Single-engined (BT- 
13, AT-6), twin-engined and some pri- 
Mary trainer time. Graduate A.A.F. 
Instructor’s School Instrument Pilot, 


FROM THE INDUSTRY 


cal phenomena lasting as little as a frac- 
tion of a millionth of a second. 

An instrument of the cold-cathode 
type, the electronic oscillograph is ca- 
pable of recording single electrical trans- 
ients with respect to time, or two elec- 
trical phenomena with respect to each 
other, such as voltage versus current, in 
the form of a diagram produced by two 
pairs of electrostatic deflecting plates 
disposed at right angles to one another. 
The cathode of the tubes is energized 
from a 50 kv. d.c. rectifier with a control 
to correct for line-voltage variation. The 
beam is normally blocked by a target. 
An impulse synchronized with the phe- 
nomena will trip the relay which bends 
the beam around the target so that it 
will strike the fluorescent screen or film 
below. 

The new unit consists of the oscillo- 
graph and the cabinet that houses all en- 
ergizing and control circuits. Energiz- 
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ing terminals are enclosed, except one 
bushing connected to the source of syn- 
chronizing impulse. Concentrating 
coils, beam-current meter, and leak 
valve control the intensity and size of 
the trace on the film. Deflecting coils 
move the zero position of the beam so 
as to use the whole area of the exposed 
film for the record. 

In addition to the fluorescent screen 
for direct observation, the instrument 
contains a stationary film holder taking 
a standard film for recording electrical 
phenomena lasting 4/1000 sec. or less, and 
may be operated with a rotating film 
drum for phenomena lasting from !/999 to 
1/15 sec. A photoelectric control which 
makes it possible to take an oscillogram 
in one revolution of the drum, regard- 
less of speed, eliminates the possibility 
of superimposed waves. Westinghouse 
Electric & Manufacturing Company. 


Bryan, Tex. Experience teaching in- 
strument flying. Also 4!/2. years’ engi- 
neering experience specializing in 
Weight and Balance control large air- 
craft manufacturer. One year’s experi- 
ence as aeronautical ground instruc- 
tor. Aeronautical engineering educa- 
tion. Desires essential flying job 
offering deferment. Age 27, married, 
two children. Address inquiries Box 
268, Institute of the Aeronautical Sci- 
ences. 


Power Plant Development Engineer 
—Six years’ experience in research, 
design, and development. Familiar 
with theaerodynamic, thermodynamic, 
and metallurgical aspects of gas tur- 
bine development. Address inquiries 
to Box 267, Institute of the Aeronau- 
tical Sciences. 


Aircraft Factory Executive— Under 
40; 17 years’ aeronautical experi- 
ence; broad background. Been Fac- 
tory Manager, Research Chief, Qual- 
ity Manager, and Chief Inspector for 
reputable U.S. aircraft manufactur- 
ers; also C.A.A. inspector. Experi- 
enced on rotating wing, amphibious, 
and conventional aircraft; Army, 
Navy, and Commercial standards; 
metal, wood, and plastic construc- 
tion; modern managerial and produc- 
tion methods. Nine Federal Licenses. 
Proven research and inventive ability; 
some sales (about 50 airplanes), pilot- 
ing (1,700 hours), radio (4 stations), 
and yachting experience. Want man- 
agement position with progressive 
company (preferably making heli- 
copters, amphibians, or private owner 
airplanes). Take up to 50 per cent of 
salary in company stock. Now in 
East. Statement of availability, and 
best of references. Address inquiries 
to Box 265, Institute of the Aeronau- 
tical Sciences. 


Electrical Engineer—Graduate, age 
30, family. Eight years’ experience 
leading aircraft companies in design 
and research on electrical, radio and 


instrument components. Five years 
as a section head in the above capaci- 
ties. Thoroughly familiar with re- 
lated aircraft engineering problems. 
Desires responsible position having 
good postwar possibilities. Prefers 
vicinity of Los Angeles, South Amer- 
ica, or other suitable location will be 
considered. Address inquiries to Box 
259, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer— 
Extensive experience in military and 
commercial aircraft development, and 
as design project engineer, desires 
responsible engineering position in air 
cargo development, or other postwar 
project in eastern or northeastern 
area. Release available, draft ex- 
empt. Address inquiries to Box 258, 
Institute of the Aeronautical Sci- 
ences. 


Graduate Aeronautical Engineer— 
Two years with World Airline in 
South America, 3 years with a senior 
world aircraft manufacturer, desires 
position requiring tactful exercise of 
initiative and resourcefulness as as- 
sistant export sales executive; speaks 
Spanish and Portuguese fluently; 
travel anywhere. Address inquiries to 
Box 255, Institute of the Aeronautical 
Sciences. 


Inspector and Quality Control Engi- 
neer—Five years’ experience with 
high-altitude fighter planes, desires 
employment with an air line. 
degree; speaks three foreign lan- 
guages fluently; any location. Ad- 
dress inquiries to Box 237, Institute of 
the Aeronautical Sciences. 


Consultant Aeronautical Engineer— 
Honorably discharged Army Air 
Forces, formerly executive Chief En- 
gineer, Administrator, Designer de- 
sires new connections or additional 
consultant work. Preliminary aircraft 
design and jet propulsion specialist. 
Address inquiries to Box 205, Insti- 
tute of the Aeronautical Sciences. 
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ENGINEERING BACKGROUND 


A Traditional Quality of Mallory Contacts 


ITH 22 years of engineering experience Mallory provides contacts of tungsten, sil- 
in developing improved alloys and — ver, platinum, Elkonite*, Elkonium” and 
materials for contact applications—in dé other Mallory alloys in various combina- 
signing all tvpes of contacts and contact — tions. Whether you want complete contact 
assemblies—and manufacturing them with assemblies, individual contacts, or con- 
precision— Mallory is ready to supply elec- tacts attached to brackets, springs, studs, 
trical contacts or contact assemblies with or arms Mallory has the facilities for a 
the extra measure of quality that assures large production run or a small order. 
improved performance in your equipment. 
During this period, over 5,000 designs have 
been developed by Mallory engineers ‘ . 
hom home appliances and other electrical and 
electronic equipment rely on Mallory— 
The design best adapted to your contact Contact Headquarters. Make it a policy to 
application is manufactured by Mallor consult Mallory engineers before your 
from the most suitable materials . . . | designs are blueprinted. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA eas 


*Reg. U. S. Pat. Off. for electric contacting elements, 


Manufacturers of relays, industrial con- 
trols, circuit breakers, business machines, 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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